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ABSTRACT 
   With the advancement of science and technology and the comprehensive 
development of the kitchen, people's demand of cooking methods and kitchen functions 
also changes, and the kitchen's functional layout also should adapt to the changes of the 
market and user’s needs. The smart kitchen is the future trend, usually accompanied by 
the concept of the intelligent household system, which is a smart room equipped with 
connected kitchen products based on the system kitchen for the purpose of health and 
convenience. The working process of the kitchen is a process of information processing, 
and accepting cooking information uses already have, or outside cooking information. 
Kitchen functional areas include the information processing of electrical appliances, 
water, fire and etc. People’s operation of kitchen is an interactive process. 
   The focus of this thesis is to provide the presentation position and mode of cooking 
information and find ways to coordinate the relationship between the information mode 
and users' using of the kitchen so as to help users effectively integrate kitchen 
information and receive kitchen information in more comfortable and efficient cooking 
status. Finally, users would have a higher kitchen cooking efficiency. It is the research 
of users’ cooking behavior in housing kitchen and methods for kitchen information 
generated. 
   This thesis includes two parts: 1. Contents of information modules; 2. How can the 
contents conform to users' operating habits (content presentation mode, i.e. placement 
and operation method of contents). We hope to establish a good interaction between 
users and the kitchen information by researching the relationship between user 
behaviors and information in the housing kitchen from the perspective of user behaviors. 
Reconstruct content framework of the kitchen information system to reduce the user's 
cognitive burden of information. Future kitchen informationization should be integrated 
and processed in a centralized way. The whole kitchen should be systematized, and 
provide cooking information system to integrate and process the information, present 
key information to users so as to reduce users’ burden in processing information. This 
platform means the kinds of information presentation mode, which uses to provide 
cooking information for users to satisfy their kitchen work. 
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   We build a housing kitchen cooking information system that meets users’ demands. 
The core of this thesis is research on interaction forms between users and cooking 
information lies in how to use the system comfortably and effectively, make 
information more interactive and improve the participation of the cooking information 
system in kitchen activities. 
Keywords: Cooking Behavior, Cooking Route, Kitchen Layout, Cuisine Culture, 
Kitchen Cooking Information System, Cooking Information Presentation Position, 
Cooking Information Mode 
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1 Introduction 
1.1 The Study Background 
   Kitchen is the functional area where people complete a lot of domestic work. 
Intelligent kitchen system reflects the mutual influence and dynamic balance between 
the rapid replacement of scientific and technological products and human life culture. 
New technology has changed people’s food cooking methods. Intelligent cooking 
system provides intelligent kitchen cooking experience, and intelligent transformation 
of kitchen appliances also offers a platform for building intelligent kitchen ecosphere. 
   Human knowledge (or information) is stored in the human mind and the external 
world. The knowledge stored in mind (internal world) can bring about the same 
convenience for people’s lives as knowledge stored in the external world. Besides, the 
information stored in the external world has the function of automatic reminder, which 
can assist users to complete tasks more effectively by combining with the information 
of the human internal world, and understand the psychological feelings in the process 
of the product or service. In the smart kitchen design, users have not only sensory 
experience in the method of using the kitchen but also have the emotional experience 
of inner acceptance and interactive behavior experience during kitchen operation. In 
the cooking situation of users, the intelligent kitchen design is completed by combining 
the user behavior mode and breaking through different elements of the modeling form 
so as to satisfy the users’ experience of the cognitive system and emotional system [1].  
   Kitchen is a complex environment, and multiple kitchen tasks can be 
simultaneously completed with touch interaction. The user interface and interaction 
process are very complex. Kitchen users don’t necessarily need powerful AI interaction, 
but they must be able to interact with users in a timely manner, which is closely related 
to the kitchen’s physical environment and interactive tasks and processes, and requires 
that users’ core tasks can be simply and effectively realized. As for the AI of monomer 
kitchen appliance, the most basic plan is to let electric kitchen equipment carry AI 
technology ability. Adding a transmission module into the product so Apps can control 
that kitchen appliances is useless pseudo-intelligence. The fundamental problem that 
hinders kitchen is talents.    
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   AI+ home IoT device solutions interact with multiple devices. They mainly target 
at the core requirements, and meet the immediate implementation of user instructions 
function. For users, they prefer to directly interact with intelligent devices rather than 
operate devices through a central control platform in most cases. 
   The modern Chinese kitchen evolved from the modern kitchen in Europe, Japan 
and the United States. The traditional research on the kitchen work route started in the 
United States and mainly focused on the work route and the kitchen work triangle1 [2]. 
With the integration of Western and Chinese cultures and with the fast-paced lifestyle, 
Chinese tend to prefer a higher working efficiency of their kitchens. Thus, the 
traditional kitchen utensils can no longer satisfy their requirements. With the popularity 
of the kitchen system in kitchen design and the development of smart kitchen furniture, 
the present kitchen design method cannot meet the demands of modernization in 
practice. Due to the Chinese special dietary habits, the users often encounter some 
problems such as the low efficiency of cooking, insufficient food storage and the lack 
of preparation areas.  
 
1.2 Research Status and Perspective 
   At present, the studies by enterprises and universities on the kitchen are no longer 
limited to the kitchen layout and ergonomics, and instead, they have paid more attention 
to integrated software. 
   Currently, companies focus on the research of healthy kitchen appliances or the 
system kitchen layout. For example, Haier, a Chinese company, produced a household 
touch mini projector with which users can download recipes and listen to music, even 
can shop online, when preparing the meal (Figure 1) [3]. Mitsubishi Electric, a Japanese 
                                               
1 Work Triangle: The principal paths of activity are determined by the interrelation of the sink, range, and 
refrigerator, as identified by a triangle connecting the center front of these appliances. 
Figure 1. Household Touch Mini Projector by Haier 
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company, designed a kitchen information system where the refrigerator door displays 
recommended recipes and the countertop displays preparation instructions and other 
useful information (Figure 2) [4].  In academic research, an augmented reality kitchen 
guiding system was proposed to improve the convenience in use, efficiency and safety 
in the kitchen by the MIT Media Lab (Figure 3) [5]. The “Kitchen of the Future” project 
supported by the Ministry of Education, Culture, Sports, Science and Technology in 
Japan was used for tele-education (Figure 4) [6]. Future kitchen would be smart, as the 
form: The smart kitchen = The integral kitchen (the whole cabinet and intelligent 
electric appliances) + The integrated control system(kitchen information system) . 
 
1.3 Research Objective and Significance 
Figure 3. Augmented Reality Kitchen System by The MIT Media Lab. 
Figure 4. “Kitchen of Future” 
Figure 2. Mitsubishi Electric Kitchen Information System 
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   The people work in the kitchen is younger. The numbers of family member are 
fewer, even only one person. Young Chinese try more new thing like smart kitchen 
appliances and kitchen utensils than the traditional Chinese family. As times change, 
the main groups of people cooking in kitchens are becoming younger and younger, and 
fewer family members tend to cook in kitchens. Compared with traditional older 
generations, young people in modern China prefer to try new technologies and tools, 
such as smart kitchen appliances and kitchen components. 
   Young Chinese have less or no cooking experience. They choose take-out service 
to save time and use the kitchen just for heating food, which leads to less frequency of 
using the kitchen. The growing of smart kitchen appliances also changes the Chinese 
cooking method. As there is so much information online, young Chinese will try more 
new recipes and use more smart kitchen appliances. That’s why young Chinese often 
confuse with cooking steps (complex kitchen information).  
   The purpose of this research is creating an information system for improving 
Chinese cooking efficiency and reduce Chinese cooking stress. Design a kitchen 
information system that guides the user’s cooking process to enhance kitchen cooking 
efficiency and have a more comfortable cooking environment. Rearrange kitchen 
layout to satisfy both work efficiency and quality of the dish. Finally, help users have 
better kitchen experience and a healthier lifestyle. 
   Based on user research, create an efficient kitchen cooking information system for 
the Chinese by integrating existing problems in cooking process from perspective of 
information design and interaction as well as through re-construct kitchen product 
system and establishment kitchen intelligent interactive system. In view of cooking 
process, create better kitchen work methods through deeply excavating the cause of 
user’s behavior and user need.  
There are two levels of the research of kitchen information system: Industry level 
is the need to achieve sustainable development of the industry by leaps and bounds; 
Household level accords with consumer’s demand of improving the kitchen cooking 
efficiency and reducing users’ burden in processing cooking behaviors. 
1)   User’s natural demand for cooking 
   In the era of experience economy, users began to pursue improvement of spiritual 
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life when they basically meet their material needs, and the use of the kitchen has been 
no longer limited to the functional demands. Inheriting and coalescing kitchen cultures 
make kitchen’s information is increasingly complex. The cooking information design 
of the kitchen refer to layout, utensils, dietary habits, and cooking methods, as well as 
other multiple factors.  
2)   An important part of intelligence kitchen system research  
   As the center of the family activities, kitchen is a cross space. Its system has the 
most complexity than other household space. Multi-level and multi-angle analysis of 
kitchen information system can help users to improve the quality of their life.  
	 
1.4 Research Method 
   This topic mainly researches the users’ behavior and psychology. Using research 
methods are: literature review, field visits, questionnaire survey, data analysis, database 
establishment, and comparative study, design review, etc. 
   Second-hand material research will be processed firstly to identify the users then 
the user survey will be conducted. Samples of housing kitchen are mainly selected 
through user research by questionnaire, picture diary, observation, video story, depth 
interview and other sociology and ethnology methods. Household survey can find the 
relationship between a specific product and a particularly aspect of behavior under one 
kind of lifestyles through the methods of observation, depth interview, video story and 
other methods. Household survey data analysis adopts AEIOU observation framework, 
which stems of the study results of IIT (Illinois Institute of Technology), including 
activities, environment, interactions, object and users to find the purposes of activities 
ultimately through the AEIOU records. It is used for user observation. AEIOU is a 
framework that classifies activities, environments, interactions, objects and users. It can 
introduce information obtained by researchers in their observing, recording and editing 
matters (Table 1) [7]. It involves the most comprehensive and basic factors because as 
long as events appeared field, users, environment, objects, activities and interactive 
activities between humans and the environment will happen. This kind of design 
analysis method can better integrate each targeted activity and various elements 
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included because it probably hard to find a lot of common problems in fragmented cases.  
However, when all activities included in an event happen, common problems will 
appear and even recessive factors related to various problems will also emerge. Each 
element in the framework is not independent, but closely related to other elements. 
AEIOU framework can be used to any kind of ethnology and observational methods so 
that they can guide collection techniques known by people, such as notes, photos, and 
interviews. When the framework is used, separate work tables for activities, 
environment, interaction, objects and users can be used to record research results before 
they are summarized to a larger group worksheet. After information is comprehensively 
researched, the design concept will be obtained.    
   By simulating use situation, evaluate and improve comprehensive of detection 
system by many times and multi-angle. Using usability testing method, process overall 
evaluation of users’ using experience by observing the changes of observable, 
actionable and measurable indicators of users. After collecting and arranging the users’ 
feedback information after trying out, we evaluate and improve function and operation 
way of detection system through using data analysis. 
   We also design experimental test to observe users’ kitchen behavior. We make 
conclusion from the regulation of users’ objective cooking behavior, and combine users 
interview to find out the causes, finally get the issues.  
 
 
 
Table 1. AEIOU User Observation Framework 
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1.5 Research Framework  
 
 
Figure 5. Research Framework 
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2 The Definition and Theoretical Foundation 
2.1 Research Field of Chinese Kitchen 
	 	 	 As people have higher and higher demands for kitchen, they expand their kitchen 
research scope. The focus of previous kitchen designs is the design of kitchen space 
layout. People like to study how to arrange kitchen furniture reasonably in limited space. 
Due to the complexity of kitchen operations and the heavy workload, convenience and 
comfort have become the main goals of kitchen design. This paper studies work route 
and kitchen behaviors to research optimal space layout of kitchens and reduce working 
time of the kitchen. Our present kitchen designs tend to pay more attention to people's 
psychological feelings when they use kitchens, so now, it is a multidisciplinary 
comprehensive people-oriented design based on ergonomics, behavioral science and 
social psychology. 
①   Study of action behavior in the kitchen 
   With the change of people's way of life, people have quite different behaviors in the 
kitchen compared with their previous behaviors. So their demands on kitchen design 
also change subsequently. The research on people’s action behaviors in the kitchen is 
the basis of comfortable, convenient, efficient and reasonable kitchen designs. 
② Social psychology research of the kitchen 
   The research on the influence of kitchen design on social psychology develops as 
people change their kitchen demands. People need perceptual stimulation after they 
have worked rational for a long period. Emotional interaction can better relax people's 
nervous mood. Consequently, the research to the kitchen social psychology actually 
aims at satisfying people’s demands for emotional communication, which will make 
kitchen functions better cater to their psychological needs and make kitchen life more 
humanized.  
   The study of action behavior and social psychology in the kitchen is not isolated, 
instead, they depend on each other and can affect each other. Action behavior is the 
external expression of people's inner psychology, while social psychology is the inner 
motivation and feeling of action behavior. 
 
2.2 The Definition of Information design 
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   Frank Thissen gave a definition of information design: Information design is about 
the clear and effective presentation of information. It involves a multi and inter-
disciplinary approach to communication, combining skills from graphic design, 
technical and non-technical authoring, psychology, communication theory and cultural 
studies [1]. Information Design is all about the psychology and physiology of how users 
access, learn, and remember information; the impact of colors, shapes, and patterns, 
learning styles. Information Design focuses on taking complex concepts and visual data 
and making it more visually accessible, using typography and imagery to help the 
viewer navigate through the confusion in order to gain an understanding of the 
information. Information Design requires an analytical mind and a different kind of 
research than other disciplines, it takes a more journalistic approach. It also requires an 
understanding of perception and cognition in order to present the information in a more 
comprehensible way. It makes complex information easy to be understood and used. 
   Information Architecture (IA) and Information architects (IAs) are in charge of the 
navigation, naming, and organizing schemes. They make information structures, 
patterns, and vocabularies for websites and other information systems. They also make 
sure that people can find things and that people don’t become lost as they move through 
information spaces. Dorian Taylor, board member of the Information Architecture 
Institute explains: “It’s about structuring information in a way that helps people 
understand their surroundings and find what they’re looking for. Information 
architecture doesn’t have a lot of content peculiar to it. The theory lies in the intersection 
of so many disciplines that the word ‘interdisciplinary’ seems hopelessly inadequate” 
[2]. 
    As described in Chapter 1, the future Chinese kitchen will be designed to be more 
intelligent. The core of intelligent products is the control of information. There are 
various Chinese kitchen cooking methods and food sources. Because of that, there is 
too much kitchen information. When faced so much complex information, users are 
often confused, resulting in their low cooking efficiency. Therefore, it is important to 
sort our kitchen information. Through the design of the kitchen information system, we 
can summarize effective information of kitchen and filter invalid information so that 
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users can master and process all the kitchen information more easily and improve their 
cooking efficiency. 
   Modern information design makes use of the Internet, digital media and other tools 
to creatively promote communication between people. At the same time, it also uses 
interaction and virtual reality to express information contents. Information design 
embodies the integration of technology and art by emphasizing contents to be conveyed 
by designers accurately and the ways used by information receivers in their 
understanding information contents. Information design should focus on creating new 
forms of information presentation rather than simple data replication and dissemination. 
Successful information design does not lie in presenting data simply, but in 
transforming data into meaningful information for users and making complex contents 
easy to be understood and used [3]. 
   Modern kitchen information lacks effective and unified management methods，such 
as a software of Samsung named Smart Home APP (Figure 6). This APP lets users 
manage all their connected devices through a single smartphone or tablet app. The 
company aims to make the whole smart appliance ecosystem less daunting for the 
everyday consumer. Although we can use mobile devices to manage all kitchen utensils, 
they cannot help guide working processes in kitchens. Whirlpool is rounding out its 
smart appliance offerings with its new Smart Kitchen Suite (Figure 7). The suite 
Figure 6. Samsung Smart Home 
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includes the Smart French Door Refrigerator, Smart Front Control Range, and Smart 
Dishwasher, all of which fall under what Whirlpool is calling the CareSync system. The 
app only provides working information of some kitchen appliances, and it does not 
cover all information generated by the whole cooking process of the kitchen. Chinese 
kitchen information is complex, which needs to be integrated through effective 
information design so that users can use them conveniently. Most information designs 
are showed in the form of Information Visualization. Through interactive behaviors, 
information design can help convey information more efficiently and accurately, make 
complex information easier to understand and use, highlight information transparency 
and identification, and filter out the uncertainty caused by much irrelevant information, 
which will finally bring more information values to users. 
 
 2.3 The Definition of Interaction Design 
   The design of information system needs to interact with users, so the interaction 
design is used to help users better experience information system (Figure 8) [4]. 
   The information system need to be visual, so that the efficiency and accuracy of 
information transmission are increased. Interaction design is a method to help improve 
information identification and avoid useless information. It is important to understand 
the contents of kitchen information and the interactive motion. As the figure shows, 
interaction design is a multi-subject, concluding information architecture, visual 
Figure 7. Whirlpool Smart Kitchen Suit 
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communication, interface design and so on, the basic of all those concepts is user 
experience design, so we should do users research first.  
   Interaction Design (IXD) – Interaction designers (IXDs) make the controls easy to 
use. They are in charge of the behavior and the components of user interfaces. They 
often deal with layout, flow, and with specifying the best types of controls for the job 
at hand. They determine how those UI controls will act when you click, touch, tilt, type, 
and so on. They attempt to prevent errors, and they often write and edit error messages. 
Interaction designers create task flows, handle conversations between the systems and 
the users, and make prototypes (mockups) for communication and testing purposes [5]. 
As Jon Kolko, the founder of the Austin Center for Design in Behavioral Change 2009 
said, “Interaction design is the design of behavior, positioned as dialogue between a 
person and an artifact”. 
   Interaction design is closely related to information technology. It mainly focuses on 
design activities of interaction behaviors realized with designing products as media. It 
is mainly reflected by the extensibility and diversity of energies. This is because the 
technical characteristics of teaching design can fully reflect the development degree 
and trend of information science and technology. Through interactive design, 
information technology can play its role in intelligent kitchen design to the maximum 
extent and enhance the operability of kitchen information. 
Figure 8. The Relationship Between Information Design and Interaction Design 
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2.4 The Theoretical Foundation and Principles of Environmentally Driven 
Behavior  
   German psychologist Lewin proposed a formula of field theory: Behavior=Function 
(person*environment) [6]. It expounds that human performance is determined by 
human quality and the situation they face at that time. Human behaviors will change 
when either side of the living environment changes. This viewpoint proves that human 
behaviors can be influenced by the environment. Therefore, the study of kitchen 
interaction should not only start from the perspective of human behaviors but also 
conclude kitchen environment (including kitchen layout and kitchen appliance 
positions) again. 
   Barker, founder of ecological psychology, proposed theory of behavior setting to 
explain and predict a large number of daily behaviors. He proposed that factors 
influencing behavioral backgrounds include physical force, social force, physiological 
process, perception of natural rules, learning, human selection, behavioral background 
selection, behavioral influence on scene, starting point and ending point of behavioral 
background, and nontransposability of standard behavioral pattern. This theory holds 
that human behavior and psychology are considered as one and its research object is 
environmental behavior and more than one behavioral backgrounds in the same 
environment. Alexander designs a combination of musky patterns, each of which is a 
combination of spatial patterns and behavioral patterns. The model can be classified 
into different levels or can be combined flexibly to form a large system from planning 
to design. This method emphasizes contents expressed by space and form [7]. Albert 
Bandura advanced concepts of triadic reciprocality, which determined the connections 
between human behavior, environmental factors, and personal factors such as cognitive, 
affective, and biological events, and of reciprocal determinism, governing the causal 
relations between such factors (Figure 9) [8]. Bandura's emphasis on the capacity of 
agents to self-organize and self-regulate would eventually give rise to his later work on 
self-efficacy. 
   The environment is the underlying factor that determines behavior. Not all human 
behaviors are entirely random, they are influenced and supported by the environment 
to a certain extent. Users’ physiological health refers to the operation safety, food safety, 
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environmental safety, etc. Physiological health is users’ emotional appeal for physical 
health and derives from emotional appeal for the safety of the kitchen and seeking for 
self-complacency and self-comfort. Besides the negative emotion from kitchen 
operation, users have quite a proportion of positive emotions and are also full of desire 
for solutions. People can achieve positive emotional experience from controlling the 
outside world and they will be more willing to accept challenges and try new things. 
By using emotional acknowledge of how to control emotions, users can generate a 
strong sense of identity and emotional experience.  
   Market segmentation is one of the bases of product differentiated design; through 
market segmentation strategy to answer different consumer needs, so as to enrich the 
product line and reach the purpose of occupying special market and improving profits 
(Table 2) [9, 10]. We need to understand what is users’ requirement. Users might not 
Figure 9. The Reciprocal Determinism Model 
Table 2. Consumer Segmentation 
Specific Consuming Behavior 
 
 
Fact 
Usage behavior and purchasing behavior 
1. Usage and purchase frequency 
2. Usage situation or scenario 
3. brand loyalty 
4. Psychological active character, such as 
behavior trace and unconscious conduct 
 
 
 
Recognition 
Product attitude and preference 
1. Purpose and vested interest 
2. Degree of participation in events 
3. Awareness of product selection 
4. Brand loyalty – commitment of perception and 
Relationship level 
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really know what they want. We get users demand through observing their cooking 
behavior, and make interview to understand whether users have interesting on the 
interactive information system. Modern Chinese require higher eating efficiency, the 
increasing of takeout service affects Chinese cooking behavior, kitchen layout and 
kitchen appliances. Establishing user requirement research model mainly reference 
FSIS Theory (Figure 10), based on this theory that the pyramid structure of the product 
was divided into Function, Sense, Interaction, and Symbol [11]. This model is used in 
the early stage of product development to find out the weight relationship among 
product functions, feelings, interactions and symbols according to the differences 
among different target groups. Different target groups pay attention to different 
products, which can help us carry out a targeted design with Yanghu Lake as the center. 
This way can make products better meet the demands and expectations of users. 
   Freud's psychoanalytic theory separates the demand into manifest need and implicit 
demand. Manifest need is a kind of requirements that the user can describe their 
requirement through language and text, which means design based on user. Implicit 
Demand is the requirement that user is incapacity to descript, but exist in deed, which 
means design before user. The user requirement is divided into two parts, one is static 
Figure 10. FSIS Theory Model 
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demand which is the prerequisite function of product or service that can achieve a goal 
through task; another is the demand of action which is due to the product or services 
that proposed a more complex interactive process.  
   Kitchen is “the second living room” in modern family and the important place of 
family communication (Figure 12). By the interaction between people and people as 
well as people and objects can satisfy individuals with the sense of belonging and the 
sense of respect even can ensure individuals to achieve self-realization. At the same 
time, the emotional interaction between users and their kitchen interfaces may guide 
users to operate actively. Depend on those user research, we will build an interaction 
platform to satisfy users’ cooking experience. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11. Lifestyle Category 
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3 The Development of Modern Chinese Kitchen Background  
3.1 Review of the History of the Chinese Kitchen 
   The change of Chinese domestic kitchen is from closed to open, which depends on 
two factors: one is the development of productive forces; the other is the local natural 
conditions and the people’s living habits. The founding of the state serves as a 
demarcation point in the development of the kitchen layout. Before the founding of the 
People’s Republic of China, the Chinese kitchen was perfected by the abundance of 
food sources and the evolution of cooking utensils. After the founding, the development 
of the kitchen was mainly influenced by the changes in policies and productivity. 
Through the evolution in different periods, the kitchen has gradually become scientific 
and reasonable. The modern kitchen layout is mainly characterized by the setting of the 
facilities based on the cooking process, so that users can cook accordingly to the 
departments, reducing the repetitive work. Overall consideration should be given to the 
facility dimensions and coordination to enhance the reasonable mobility in the cooking 
space. Reasonable arrangement of storage space is adopted to improve the indoor health 
status, so that the kitchen space can get a maximum reasonable utilization. 
   We propose to find out the factors that affect the development of the kitchen layout 
by reviewing the history of the Chinese kitchen. Actual data of the Chinese domestic 
kitchen layout were collected based on the factors. The reasonability of the cases from 
the cooking route and the cuisine culture was analyzed and the problems of the modern 
Chinese kitchen were found. Finally, an assumption that the new Chinese kitchen layout 
can be equipped with future kitchen furniture was given based on the tendency of the 
kitchen. 
   We review the evolution of the Chinese kitchen in two aspects: the cuisine culture 
and the cooking route, we try to explore the basic situations of the modern Chinese 
kitchen, and to find a higher efficient kitchen work pattern by rearranging the Chinese 
kitchen layout, thereby providing references to the design of the Chinese kitchen in the 
future that how the Chinese kitchen layout can adapt to intelligent kitchen furniture. 
①    Ancient Chinese Kitchen 
   About 6000-7000 years ago, a fireplace was invented in the Neolithic period, in the 
prototype of which a ceramic cauldron and taolulian were formed. Generally located in 
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the middle of the room or far away from the center of the room [1]. To exhaust gases 
produced by the stove and achieve easy operation, the stove was gradually moved from 
the center of the room to the corner, thus forming the kitchen function. At that time the 
kitchen is not separated from the ordinary house. In the Shang dynasty, a special kitchen 
appeared in the palace. The materials of cooking tools were also improved using the 
bronze cooking utensils, which symbolized the beginning of the division of the kitchen 
function areas [2]. As Su Jan Lee said in The Fine Art of Chinese Cooking, “The 
Chinese kitchen served as more than a kitchen: it was a laboratory, a factory, a marvel 
of efficiency”, which means in the Han dynasty, the division of labors was employed 
to enhance the kitchen work efficiency inside by developing the kitchen layout and 
cooking tools [3].  
   The era of the Wei, Jin and Southern and Northern dynasties was an important 
transitional period in the history of the Chinese kitchen. The cultural blending of the 
war cultures diversified China’s food sources and cooking methods, which promoted 
the development of kitchen cooking utensils [4]. At present, the traditional kitchen in 
China follows the design in the Ming and Qing dynasties, mainly with a stove, a 
processing table, utensils as well as food and water storage areas. 
   At present, the traditional kitchen in China followed the design of the Ming and 
Qing dynasties, mainly has stove, processing table, food storage, utensils and water 
storage. According to the investigation of the site of the spring and autumn village in 
the east of Houma county in Shanxi province, it is found that there are often kiln holes 
or large storage rooms adjacent to the houses, and some water wells next to bedrooms 
[5]. The findings show that the kitchen has a pattern of the adjacent layout of cooking 
facilities such as storage rooms and wells. 
   Z.C. Chang referred to in the Food in Chinese Culture that features of Chinese food 
culture involved the ecological environment, cooking methods, ideas and belief 
associated with food, as well as the substance and symbolism of food in life [6]. Ancient 
Chinese believed in feng-shui, by which the construction of the Chinese kitchen was 
similarly affected (restricted to wealthy families) [7]. Its orientation of the kitchen door 
and hearth pays attention to its potential, not from the practical point of view. At that 
time, the kitchen in the residential construction was built only to meet the needs in daily 
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life and to prepare sacrifice in a relatively humble way, and the optimization of the 
functional structure did not arouse any attention [8].  
②  The Development of the Chinese Kitchens after the Founding of the People's 
Republic of China 
   With the popularization of science and culture, the kitchen in the residence has 
taken a prominent position, showing the characteristics of increasingly scientific 
modernization. In the early days of the founding of New China, the slow development 
of social economy resulted in limited construction of residential buildings. The 
residential standard was low and the size was small, which result in the condition where 
several households shared one kitchen to obtain more living space. The kitchen at that 
time mainly adopted a simple form with a stove and a sink [9]. 
   In the mid-1980s, the national policies introduced the rules and regulations of the 
residential design that each residence should have a bedroom, a kitchen, a bathroom 
and the storage space. At that time, the independent kitchen began to gradually gain 
popularity. But it was only limited to the residential area, there was no progress in the 
kitchen layout [10].  
   Since the 1990s, housing has been becoming a commodity to market consumption, 
and people have begun to pay attention to the practical functions of housing. The 
improvement of living standard and the change of ideological concept, also prompted 
people to put higher requirements on kitchen space, the kitchen layout began to 
diversify in the direction of development. 
   In June 1998, the state announced the termination of the welfare branch and began 
to fully commercialize the residential property [11]. The individual becomes the 
consumer of commodity housing, and multi-level housing system begins to form. 
Because of the reform of housing commercialization to relax the limitation of housing 
area standard, the focus of residential design is more emphasis on the overall design 
and functional zoning of the house. 
   At the beginning of the 21st century, people started to pursue the aesthetic taste of 
the kitchen decoration based on satisfying the kitchen functions, and thus the concept 
of the integral kitchen cabinet appeared [12]. After 2003, people pursued the time 
efficiency. The new style of life with western meals led to the emergence of the double-
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kitchen design in some villas where the kitchen was divided into two spaces: the 
Chinese kitchen and the western kitchen [13]. The government also put forward the 
standardized kitchen form, the printing fundamental parameters for the kitchen and 
related equipment in housing, so that kitchen facilities could be approved for production 
[14]. The open kitchen of "DK" and "LDK" began to be accepted. 
   The main features of modern kitchen layout include setting up the facilities based 
on cooking process, so that users can cook according to the department, so as to reduce 
the repetitive work of reciprocating. Overall consideration of the facility dimensions 
and coordination to enhance the reasonable mobility of cooking space. Reasonable 
arrangement of storage space is used to improve the indoor health status, so that the 
kitchen space could get a maximum reasonable utilization. By reviewing the history of 
the Chinese kitchen, it can be found that kitchen utensils and the cuisine culture are the 
main constraints on the development of the Chinese kitchen. Until the introduction of 
the first European integral kitchen cabinet, the integral kitchen cabinet market in a 
modern sense came into being. Chinese kitchen design tends to be market-oriented [12]. 
The research on the modern Chinese kitchen turns to center on the family, and focuses 
on the use of the cooking route to improve work efficiency. The change of dietary also 
leads to the western kitchen design.  
 
3.2 The Modern Chinese Kitchen Design 
   The kitchen is the most frequently used space at home. In the era of the experience 
economy, the role of the kitchen has been transformed from a cooking space to a 
comprehensive living space. Under the fast-paced work and living environments, it 
should be taken into consideration in the future kitchen design the ways to improve 
efficiency in the kitchen and make cooking more interesting to respond to the various 
choices of food. The kitchen in the future can move towards a healthy, communicative 
and integrated one. 
   The traditional research of kitchen work route was first introduced by American. 
Like M. Wilson, M. Muse, E. W. Wiely, M. E. Mundel, J. Armstrong, M. K. Heiner 
and R. E. Steidll focus on simplifying kitchen work route [15]. Household engineering: 
scientific management in the home, a book being considered as bible of kitchen design 
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by Germany modern designer, has explanations in details of operation patterns in 
kitchen. In the author Frederic’s2 opinion, normal families are likely to combine the 
function of kitchen with public space which contains functions of communication 
instead of the area for only preparing food and cooking, which is exactly the reason 
women hate and scare of going to the kitchen and cooking. To lower their sense of fear, 
improve the work efficiency and change the kitchen to a place belongs to women, 
Frederick tried to rearrange the kitchen and make it more commercial and leisure. She 
designed a working pattern of kitchen, rearranged the kitchen to lead women work in 
kitchen more reasonable and scientific (Figure 12) [16]. Actually, this pattern was 
questioned. Even though Frederick thought that it was perfect and mechanized and it 
was the direct solution, it’s not suitable for Germany modern families. Kitchen should 
be social, be used to communicate instead of being used as the only place for women 
to cook. The lined cooking pattern is too industrial and too little joy of life. That doesn’t 
match living style of people [17]. Therefore, the top priority of work efficiency can 
only be a reference to the future kitchen design. The actual situation should be 
considered. The Austrian architect Margarete Schütte-Lihotzky got inspiration from 
Freserick’s efficient kitchen and created the Frankfurt kitchen, which is the sample of 
                                               
2 Christine Frederick: (February 6, 1883 – April 6, 1970) an American home economist, first edition and 
efficiency studies in home management. 
 Figure 12. Christine Frederick’s Model of Workshop Kitchen 
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world kitchen design. Both designs introduced the concept of the work route for 
improving kitchen work efficiency. The research of ergonomics experts shows that the 
layouts of kitchens are generally designed in a triangle form that contains three main 
kinds of kitchen equipment, namely stoves, refrigerators and sinks [18]. The basic steps 
of kitchen work process should accordingly to a one-way cooking route.  
   There are six major forms of the Chinese kitchen (Figure 13) [19]. These kitchen 
layouts are designed by the work triangle from the cooking process: 
Storage(refrigerators) – Sink(washing) – Cooking(stove). The L-shaped kitchen, I-
shaped kitchen and U-shaped kitchen are the most widely used, and the cooking routes 
produced in the I-shaped kitchen and the U-shaped kitchen are more like triangles. The 
kitchen island is added as an auxiliary cooking space, which can help to deal with more 
ingredients, but the cooking route will be more complex. The peninsula kitchen layout 
gives more surface area for storage or extra preparation. Cooks who work in the I-
shaped kitchen have single and repeated linear motion. Therefore, the longer the wall 
in the kitchen is, the longer the cooking route is. U-shape seems to have a shorter and 
simpler cooking route. 
   Even though the urban architectures in China are getting better and better, the size 
and structure of the kitchen is limited by the building structure, water and electricity. 
In China, the random selection of commodities is taken for granted. The Chinese 
kitchen design is mainly dominated by the supplied cabinet and other products such as 
the countertop, the sink and kitchen appliances, the sale of which is different from that 
 Figure 13. Major Layout Shapes of the Chinese Kitchen 
Peninsula 
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of full equipment in Japan [20]. Generally, the limiting conditions to kitchen design are 
regions and life, nations and cultures, house structures, dietary habits etc. The main 
points are the house structures and dietary habits. Influenced by both policy and the 
market, the Chinese designers take the Frankfurt kitchen as a design sample, hoping to 
keep up with world design development quickly [21]. The populace aesthetics is also 
getting gradually close to the Western style. In fact, because of the Chinese rich cooking 
method and long-time preparation for ingredients, the kitchen design (especially the 
cooking route) of western countries is more or less unsuitable. 
   Researches on development histories of Chinese kitchens found that factors that 
influence kitchen development are always changing and are featured with time 
characteristics. However, the changes in food sources and the development of kitchen 
utensils have always been fundamental reasons to promote the development of kitchens 
(Table 3). In the early days of the founding of the People's Republic of China, the design 
of kitchens was restricted by both policies and the market and ignored eating habits and 
cooking demands of Chinese. At the same time, cooking utensils become more and 
more intelligent while the design of kitchen layouts was always lagging and could not 
match with demands of intelligent electronic equipment. Kitchen utensils which were 
originally designed to improve the efficiency of kitchens, reduced the efficiency of the 
kitchen because they were restricted by the layout. Chinese modern kitchens are 
designed according to the concept of work route and work triangle which can meet 
requirements of the basic cooking process. However, its theoretical basis is cooking 
Table 3. The Factors of Affecting Chinese Kitchen Development in Different Periods 
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behaviors and people's cooking behaviors are affected by cuisine culture and cooking 
utensils. Therefore, before designing the Chinese kitchen layout, we should firstly re-
analyze dietary habits and cooking habits of modern Chinese. In addition, we should 
analyze the current situations of Chinese family kitchens based on Chinese modern 
cuisine culture and cooking methods so as to put forward some suggestions for the 
future kitchen design.  
 
3.3 The Comparison of Japanese and German Kitchen Design by the Analysis of 
Dietary Habits and Cooking Behavior 
3.3.1 Japanese Kitchen Design 
   The modern Japanese kitchen also imitates the European and American kitchen. 
However, it offers greater reference value because of the similar cuisine culture. In the 
1960s, one of the characteristics was that Japanese architect of residences tended to 
change the consideration of family to that of space. In 1951, the 2DK type was put 
forward. 3DK type house which combines canteen and living room, a dining room with 
a living room, a kitchen, a bathroom, was used in 1957. In 1967, 3L•DK which contains 
three rooms, a living room with canteen, a kitchen, a bathroom was adopted [22]. 
Comparing with Chinese kitchen, there are more preparations to kitchen utensils in 
Japanese kitchen space. People need to come back and forth between cupboard and 
stove (Figure 14). Chinese traditional family cooking focuses on the color, aroma, and 
taste of cuisine, so it doesn’t pay too much attention to the match of food and tableware. 
Figure 14 Japanese Kitchen Work Flow 
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   Japanese kitchen operations are similar to those in China. However, the Japanese 
need to confirm the type and quantity of tableware suitable for food before preparing 
their dinner. Due to the separate eating system and the habit of leaving no leftovers, 
Japanese will accurately calculate nutrition and food intake required when they prepare 
three meals of a day. Therefore, this thesis selects a typical Japanese housewife as the 
object of observation to record the time she spent in the kitchen to prepare three meals 
in a day and to analyze her usage of Japanese kitchen (Figure 15) [23]. 
   Through observation data in the above table show that the time required for 
preparing and cooking and cleaning food increases greatly together with the increasing 
complexity from breakfast to dinner. Actually, the time they need for dining and 
cleaning is basically the same, and their time difference mainly lies in the time they 
need to prepare and cook food. It can be seen that people need to consider ways to 
control time in preparing meals when they design working timetable in kitchens. 
   Take a typical Japanese kitchen layout as examples, we can find that the work route 
of housewife often repeats due to the II-shaped kitchen layout and the position of 
shelves (Figure 16) [23]. At the meanwhile, in this type of kitchen, users have to move 
back and forth to take table wares and to the countertop. It also happens in China, but 
the different dietary habit lessens the time in taking things in Chinese kitchen. Japanese 
Figure 15. Time Line of Japanese Daily Meals 
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kitchen belongs to housewives, in other words, the housewives in Japanese kitchens 
finish the whole works independently that increased their workload. 
 
3.3.2 German Kitchen Design 
   As there is an increasing number of young people in China using kitchens, the 
dietary habit of this kind of people is westernizing. They are willing to try to make 
western dessert and western food. That makes the modern kitchen more adaptable to 
them, so the reference value of the European kitchen layout is distinct. Germany kitchen 
design is the representative of the European kitchen. It can be taken as a sample to be 
compared. By comparison with Chinese life at present, Germany usually goes to the 
supermarket to get food once a week. Sometimes they’ll get some supplements, so the 
kitchen needs to be big enough for storage. The popularization of garbage classification 
and garbage collection in different time make the Germany families need big storage 
space for garbage classification. 
   By interviewing post-80 Germany and realizing the operation in Germany kitchen, 
we found that Germany has the unique cooking habit (Figure 17). The Germany staple 
foods are potato, bread and so on. They have a single storage room to store food. There 
are a variety of kitchen utensils and most of them are used to handle food as auxiliary 
means to have accurate control to the amount of food and seasoning, so the reasonable 
allocation of storage space in the kitchen should be taken as to priority in Germany 
kitchen design. 
Figure 16. Japanese Kitchen Work Route 
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   Germany company Hettich designed a kitchen called “Intelligent Kitchen” depend 
on Germany cooking habits [24]. The "Intelligent Kitchens" guide organizes a kitchen 
into five activity areas: Food storage, Cooking area, Kitchen utensils storage, Pre-
prepare area and clean area, benefit from short distances and efficient, ergonomic 
workflows. Paint the work route of Germany kitchen based on the intelligent Kitchens 
designed by Germany company Hettich, we found that users can move in the clockwise 
direction based on the work triangle principle. However, regarding the unique living 
habit of Germany, it added a line shown in figure 18. Therefore, how to fit the work 
efficiency with personal working habit should be taken into consideration in kitchen 
design. 
 
3.3.3 Summary 
Figure 18. Germany Kitchen Work Route 
Figure 17. Germany Kitchen Work Flow 
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   Depend on the analysis above on Japanese and Germany dietary structure and work 
route in the kitchen, the results are carried out as follows: 
   1)Work efficiency is restricted by the size of kitchen; 2) The dietary habit (includes 
eat separately and together, choice of recipe, process of raw materials and cooked food) 
has influences on complexity of preparing for cooking and the way of food storage; 3) 
Work triangle provided reference for kitchen design, but in terms of individual 
characters, it is often ignored in the cooking; 4) Different dietary habits and cooking 
habits made different kitchen work route. 
   Compare with Chinese kitchen layout, the basic kitchen layouts of the three 
countries are similar. The cores of design are the same. However, problems happened 
because of different dietary habits. It is apparent that the enclosed kitchen with single 
function doesn’t match modern kitchen design. More functions should be come out. 
The modern kitchen is social and can be the bridge of communicating to family even 
society. It’s private and open. Arrange the kitchen layout based on the commands of 
users cannot fulfill the individual need of a modern kitchen. The research of 
environment and users should start with the cooking route, we should explain how users 
use kitchen information by studying cooking route. 
 
3.4 Modern Chinese Dietary Habits and Cooking Behavior 
   The Chinese cuisine culture is vast and profound, long standing and well established. 
“Eating” is not only for living, but also for communication. Chinese cuisine has a set 
of process system (Figure 19). The process for making three meals a day is rather 
Figure 19. Chinese Cooking Process 
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complicated which needs a variety of kitchen utensils, certain operation and storage 
space. As such kind of space, the kitchen must have a layout that conforms to Chinese 
dietary habits [25, 26]. The family structure and the concept of family have changed. 
The structure of traditional Chinese families used to be the three-generation family or 
the nuclear family. The one who cooked was usually the mother or the father. Therefore, 
the traditional Chinese cuisine served as the major method [27]. The preference of 
kitchen utensils and the kitchen layout was the traditional cabinet equipped with simple 
kitchen appliances, which matched with the “work triangle” in terms of the cooking 
route. However, since the post-1970s and post-1980s, with the growth of population, 
the westernized dietary habits and the fast-tempo lifestyle have made different demands 
for the kitchen [25]. People are likely to try various kitchen appliances and new kitchen 
utensils to reduce the difficulty of working and improve the efficiency of working in 
the kitchen. Affected by the daily work, these people usually use the kitchen for 
breakfast, dinner and vacations. Sometimes they order takeout or eat out. In normal 
days, the kitchen is a place for diet, so the cooking is simple and convenient. Skillful 
and fixable cooking behaviors are applied for the kitchen. When time is sufficient in 
vacations, using the kitchen to cook delicious food to share with others will be satisfied 
[28]. The kitchen cooking route of this group of people contains uncertainty and 
complexity. They often read recipes when cooking in the kitchen so that they can get 
lots of information, which also leads to the repeated and disordered cooking routes and 
reduces the kitchen working efficiency (Figure 20).  
   Kitchen life have changes in the frequency of using, kitchen work efficiency and 
cuisine culture. Firstly, the kitchen is being used less and less. Fast food and takeout 
Figure 20. The Changes of Chinese Users and Kitchen Utensils 
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replace the previous home cooking. Dinner became the center of family meals. For 
some young people living alone, home kitchens only mean heating function and simple 
cooking. Because of this, their three-meal kitchen becomes a one-meal kitchen. 
   Secondly, people work in the kitchen more efficiently. The appearance of household 
kitchen equipment, such as electric cooker, stewed pot, microwave oven and egg cooker, 
divides kitchen cooking functions. As heating equipment changes, operating space 
around the stove changes and more heating possibilities emerge. 
   The third one is changes in dietary habits and dietary structures. Kitchen cooking 
shows the trend of combination of Chinese and western styles. More and more 
convenient foods and semi-finished products appear. Chinese people tend to accept 
fresh food and desserts because of the cooking pressure in the kitchen to a certain extent.  
   In most cases, women in the family are responsible for meal preparation and 
cooking activities. Generally speaking, they will finish the cooking along or they and 
their husband take turns to enter the kitchen. An increasing number of people have 
begun to share the photographs like cake, cookies, bread and so on by social software 
in order to gain comments. At the same time, they can find out more topics and win 
attention by this behavior to seek identity, so that they can achieve self-gratification. 
Thus, food has begun a kind of social media. 
   Chinese cooking ingredients have a wide range of sources, and diversified 
ingredients require diversified treatment. Therefore, Chinese people spend far more 
time in preparing ingredients than cooking them. The preparation stage not only 
requires sufficient storage and operation space from the objective environment, but also 
needs different information to assist operation, such as food processing information and 
distracting entertainment information. With the change of lifestyle and the 
enhancement of cultural communication between China and the west, a new concept of 
Chinese diet emerges, and the purpose of household diet has changed. 
   According to Abraham Maslow’s need-hierarchy theory, motivation is composed 
of various demands with different levels and natures, and various demands have 
different levels and orders (Figure 21).  Each level of demand and the degree of 
satisfaction determine the individual personality development realm. Need-hierarchy 
theory divides human needs into five levels, from low to high level, and gives incentives 
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respectively. Among them, the four needs at the bottom (physiological needs, safety 
needs, belonging needs, love needs, and respect needs) can be called deficient needs. 
Only when these needs are met, can individuals feel basically comfortable. The top 
needs (self-actualization needs) can be called growth-type needs, because they are 
mainly for the growth and development of individuals [29]. Users’ behavior originates 
from the need of security.  
   The ultimate goal of kitchen design is to provide optimal kitchen experience. As the 
main body of kitchen operation, people are in a dominant position and master various 
functions of the kitchen, rather than passively finish the kitchen work under the drive 
of kitchen tools or smart devices. 
   With the development of Internet, the rise of takeout and rich urban life circle of 
catering services, Chinese people turn to various approaches to meet the basic 
physiological needs of dining. Besides, the desalination of diet utilitarianism makes 
kitchen use frequency of urban families gradually reduce, and urban families pay more 
attention to the cooking process of psychological pleasure, and share the satisfaction of 
the cooking after the completion of the language, namely, the psychological satisfaction. 
   With the development of modern science and technology and the universal 
application of advanced technology in kitchen, the functional facilities in the kitchen 
are no longer independent individuals, but the organic whole with mutual influence and 
interaction. The interaction between objects and objects is promoted with the 
development of science and technology, especially with the popularity of intelligent 
Figure 21. Maslow’s Need-hierarchy Theory 
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home. Thus, the interaction between objects and objects in the kitchen more and more 
dependent on third-party software or Internet of things control. As what are written in 
the book Don't Make Me Think, interaction needs to be simple and intuitive [30]. 
Information received by human senses (light, sound, touch, taste, smell, etc.) is the most 
intuitive information source. 
 
3.5 The Field Study of Modern Chinese Domestic Kitchen Layout  
   The modern kitchen layout is characterized by the setting of the facilities based on 
the order of operation, so that users can cook with the departments and reduce the 
repetitive work [28]. To improve the reasonable mobility of indoor space, reasonable 
arrangement of storage space should be made to improve the indoor health status, so 
that the kitchen space can achieve maximum reasonable utilization. 
   A survey has been carried out to find about the structures of 32 modern Chinese 
domestic kitchens built from 2002 to 2012 with the aim of finding the existing issues 
of modern Chinese domestic kitchens by analyzing their layouts. Patterns and layout of 
these kitchens are compared through taking photos of real Chinese kitchens and 
drawing layouts of them. The ultimate goal is to find characteristics of modern Chinese 
kitchen design and features of their actual usage (Table 4).  From those kitchens’ 
layouts, we found that 2 of them were peninsula kitchen of 2.5-12 m². The number of 
the L-shaped kitchens was 12 with the sizes of 4.08-8.58 m². That of the U-shaped 
kitchens was 16 with the sizes of 3.15-8.84 m². There were one I-shaped kitchens with 
the sizes of 2.5-5.6 m². 
   After the analysis of those kitchens’ layouts, there was an interesting phenomenon 
that users preferred using shelves and refrigerators to change I and L shapes into the U 
shape, while Island kitchen and peninsula kitchen remained unchanged (Figure 22). 
From those layouts, we also found the owners of L-shaped kitchen prefer to use some 
furniture like a moveable shelf or countertop for storage. The work triangle of the L-
shaped kitchen changes to have an extra line. As the peninsula kitchen layout, it has a 
fixed counter for storage or cutting, and has an extra line. Both the L-shaped kitchen 
and peninsula kitchen are similar with U-shaped kitchen (Figure 23). The difference of 
the three kitchen layouts is the position of refrigerator. It seems that the U-shaped 
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kitchen has the higher work efficiency for the Chinese people with one-way work route. 
Table 4. The Real Chinese Family Kitchen Layouts  
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The users used the U-shaped kitchen to store as many ingredients and utensils as 
possible, so that they were unnecessary to leave the kitchen and bear the more extended 
and repeated cooking route. Those shelves were usually used to place kitchen utensils 
and ingredients, which could help users to easily realize their conditions and take them 
away. In terms of the ways of using shelves and refrigerators and the positions where 
users placed them, it was found that the users changed the kitchens’ layouts for the lack 
of storage space and the countertop. There was more space in the L-shaped kitchen, and 
thus users were used to adding other things. The Island kitchen and peninsula kitchen 
usually connected with the dining room; therefore, the dining room became the 
outstretched space of the kitchen with the storage function. 
   The kitchen layout was redesigned to be U-shaped by users themselves (Figure 24).  
Users changed their kitchen layout to satisfy their cooking experiment, and the cooking 
route of the kitchen was designed in flow based on the cooking process. According to 
the Chinese dietary habits, the kitchen forms three complex and repeated cooking routes 
centered with refrigerators. They are Refrigerator-Stove, Refrigerator-Stove, and 
Refrigerator-Shelf (storage area)-Sink-Cabinet-Stove-Table. The existing problems are 
Figure 22. Statistics of Changing Kitchen Shape with Moveable Shelf 
Figure 23. The Extra Work Routes of Peninsula and L-shaped Kitchen 
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found thereby as follows: (1) The kitchen space is not enough so that it will occupy 
other space; (2) The kitchen has very few functions, only with some basic kitchen 
appliances such as the sink, the stove, the countertop and the cabinet; (3) The range of 
activities is limited. The limited kitchen space causes that user can only do cooking in 
the kitchen. In the circumstance of the shortage of kitchen space, users tend to put some 
kitchen appliances and ingredients in the dining room. And then, users walk back and 
forth between the kitchen and the dining room, which leads to lower work efficiency. 
A new kitchen layout should be designed to conform to modern kitchen cooking habits. 
Users who put the frequently used kitchen utensils and ingredients within the range of 
their vision prefer the U-shaped kitchen which improves working efficiency and 
provides more storage space. It can be clearly seen that users need flexible and visual 
operation space. 
 
3.6 The Future of Chinese Kitchen System  
   Through the experiment record of user’s cooking behavior, the future direction of 
the construction of smart kitchen is explored from two aspects, namely cooking routes 
and user behavior of obtaining kitchen information, so as to provide a reference for the 
design of the kitchen system that is better equipped with kitchen information guide 
devices.  
Figure 24. Typical Chinese House Layout and Kitchen Cooking Route 
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   From the research of the Chinese kitchen layout, it could be found that all kitchen 
layouts were designed with the principle of the work triangle. However, this 
arrangement did not bring any convenience to users in the actual cooking process. On 
the contrary, users are used to modifying the kitchens’ structures based on their habits. 
For example, they would buy a movable shelf or store the food on the back of the door 
to make the preparation more convenient, improve the work efficiency in the kitchen 
and make it more suitable for personal working habits. The reason is that the 
information of the cooking process and ingredients is complicated and unclear and users 
need to handle all the information in the kitchen to get a sense of safety. It is apparent 
that the enclosed kitchen with the single function does not match the modern kitchen 
design. More functions should be come out. Arranging the kitchen layout based on the 
commands of users cannot fulfill the individual needs of the modern kitchen. Therefore, 
the concept that kitchen design should be based on the information of the kitchen and 
the personal working habits is a new design concept. 
 
3.7 A New Kitchen Layout for Design Reference 
   Thinking of Chinese future kitchen layout, the future kitchen must be an intelligent 
kitchen system [31]. The intelligent tendency contains intelligent kitchen appliances 
and cabinets. Nowadays, the kitchen appliance companies pay more attention to 
enhance the functions of kitchen appliances to improve work. At this point, the human 
cooking route changes with the different kitchen utensils and cooking methods. The 
design of the kitchen layout needs to consider the changes in new kitchen utensils and 
new kitchen functions.  
   The new kitchen layout method was proposed based on the conclusion of the 
Chinese dietary habits, the cooking route and the principle of efficient kitchens (Figure 
25). An efficient kitchen should have a one-way cooking route. Users enjoying the new 
kitchen layout could follow the route of “Refrigerator-Sink-Countertop for Preparing-
Storage Area-Cooking Area” to cook. According to the research of the Chinese housing 
kitchen layout, it was found that the Chinese people prefer the U-shaped kitchen and 
hope for some space to store ingredients. Then, a flexible space is designed for 
temporary storage. Through the analysis of kitchen layouts, we divide the kitchen into 
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different modules, so that the modules can easily adapt to different kitchen shapes. The 
five modules include refrigerators, cleaning areas (sinks), countertops, seasoning areas, 
and cooking areas. The dotted line represents “Kitchen Work Triangle”, and the fridge 
and flexible space for storage are treated as one area for storage [32]. Thus, suggestions 
are given of the new kitchen layout design principle, (1) The U shape should be kept 
earning more storage space for kitchen utensils and ingredients; (2) There should be 
plenty of distances between the sink and the stove to prepare the ingredients and put 
kitchen appliances, thereby improving the efficiency of cooking.  
   Modern kitchen cooking habits require new kitchen function areas. Therefore, the 
new kitchen layout should be designed to satisfy different cooking requirements and 
optimize the work experiment. In the kitchen design, it is a basic approach to arrange 
operation in the kitchen and guarantee the work efficiency and healthy diet by designing 
the kitchen layout. The future research will focus on how to provide more comfortable 
workflow in limited kitchen space, and how to design more reasonable cooking routes 
and layouts by analyzing user cooking behaviors. Kitchen design should stand on the 
basic functions and lifestyles to make cooking be an interesting thing. We should treat 
the existing kitchen layouts and cooking habits as basic factors, concern about their 
influences on kitchen work, and make the new kitchen system to fit different situations 
well. 
 
Figure 25. Kitchen Layout Modules and Work Triangle 
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4 Research of Chinese Kitchen Information Receiving Behavior and 
Contrast a Kitchen Information System 
4.1 The Purpose of the Experimental Test 
   The basic function of the traditional kitchen is to meet the needs of daily cooking, 
usually centering on the work triangle of “sink – stove – refrigerator” [1, 2]. With the 
westernization of dietary and the richness of life, people have begun to pursue their 
spiritual life, no longer just satisfied with the basic physiological requirements. In 
addition to daily cooking, the new era of kitchen functions is gradually moving to 
intelligence and leisure, and has become a new type of the information exchange 
community [3]. Therefore, the kitchen information co-ordination will become a new 
research direction. Here the kitchen information refers to: (1) basic information of each 
functional area in the kitchen; (2) information of cooking utensils and kitchen 
appliances; (3) information of available ingredients; (4) information of all cooking steps; 
(5) eating habits and health status of family members. Users require a sense of control 
over the kitchen information. The kitchen is no longer just a personal space for the 
housewife, but also a place where the housewife can obtain a sense of achievement and 
satisfaction through cooking [4].  
   The purpose of the kitchen work has converted the preparation of daily meals into 
the enhanced visual enjoyment and a new way of communication. Therefore, the 
kitchen design needs to be reconsidered, and the compatibility of kitchen function areas, 
the kitchen working efficiency and the intelligent hardware system will also be paid 
attention to. Through this experiment, we hope to obtain the answers to the following 
questions: (1) What kind of information will be produced by the kitchen and how to 
present it under the influences of the new cooking ideas? (2) What are the demands for 
the kitchen information and how does the information satisfy the users’ needs? (3) 
Under the guidance of the information system, how to coordinate the relationship 
between the users’ cooking behaviors and the information contained in the kitchen? 
The assumption that the kitchen layout mode matches kitchen information guide 
devices will be provided on the basis of finding out the kitchen information points and 
the specific information in each point. 
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4.2 Research Strategy and Tools 
   We hope to find the kitchen information points by making the experiment. The new 
kitchen system would be designed according to those information points and the new 
cooking route. Kitchen information is divided into two kinds of input and output: one 
is active output that all the behaviors come from users’ own experience; the other is to 
rely on the guidance of third-party information like recipes to complete the cooking. 
Both kinds of information reception methods directly affect the kitchen cooking process 
and efficiency. Through analyzing the two aspects in the test, the cooking routes, 
operation and the required information of the tested persons were compared to find out 
the key contents and locations of the kitchen information and identify what information 
is generated at different locations of the kitchen during the cooking process and how 
the user receives the information. The testing recipes we choose base on the five 
housewives’ dietary habits, family structure and nutrition (Table 5).  
   The test users are five housewives, aged 30~60 years, among whom three have the 
nuclear family structure and two have the three-generation family structure. All of them 
have cooking experience. The recipes of three dishes and one soup were made based 
Table 5. Personal Information of the Five Test Users 
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on the experience of daily dietary habits and the principle of nutritional balance, 
including braised pork, eggplant with minced pork, fried cabbage and tomato egg drop 
soup (Figure 26). The steps of the provided recipes are set for the objection of time-
saving. The number represents the step, when waiting for the stew, test users could turn 
to do other work. Test users were asked to use the recipes we provided when cooking. 
Figure 27. The Experimental Kitchen 
Figure 26. Flow Chart of the Experimental Test 
Braised Pork Eggplant with Minced Pork Fried cabbage Tomato Egg Drop Soup
Clean and cut pork, 
ginger, spring onions 
Fry pork and ginger
1min
Add sauce and spring 
onions
15min20min
Serve
Mix pork mince with 
Seasonings
Clean and cut eggplant ,  
capsicum , garlic mince
Fry eggplant then set aside 
Fry spring onions,  ginger 
and garlic mince
5min
Add pork mince
Add eggplant and sauce
5-8min 
Clean and cut 
cabbage
Fry cabbage
2min
Serve
Clean and cut 
tomato
Fry tomato
Add hot water
3min
Beat egg
Add egg
Serve
Serve
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②
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⑥
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⑧
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⑫
STUDY  ON  THE  PRESENTATION  POSITION  AND  MODE  OF  COOKING  INFORMATION     
BASED  ON  CHINESE  COOKING  BEHAVIOR  AND  ROUTE  
  
 48 
The way how they used the recipes depended on themselves. We provided video and 
literal the two information form for test users to choose. 
   We design the experimental kitchen layout relay on the kitchen layout modules we 
suggested before (Figure 27). The kitchen is divided into eight areas by the function to 
facilitate recording: A-Refrigerator; B-Countertop1 for sink; C-Sink; D-Countertop for 
preparing; E-Cupboard; F-Area for seasonings; G-Cooking area; and H-Mixing 
countertop. 
 
4.3 Data Collection and Analysis 
   After analyzing the cooking routes, new changes in the kitchen behaviors and the 
most concentrated cooking practices (the main kitchen working area and the 
information concentration area) were found. From the perspective of the kitchen layout, 
through the users’ cooking routes, the changes in the kitchen working center and the 
main information points of the kitchen were analyzed. Although some cooking routes 
coincided, the individuals presented great differences due to the different cooking 
habits. 
4.3.1 Analysis of the Cooking Routes of Test users 
   Compared with other housewives, Housewife-1 has less cooking experience and 
has never cooked the recipes we provide before. She took the longest operating time 
for a total of 1 hour and 12 minutes (Figure 28). Her cooking route throughout the entire 
kitchen was in a mess, because she needed to judge whether the ingredients should be 
added or whether the cooking step should be changed by observing the ingredients and 
tools. Because of her childbearing age, she so often left the kitchen during the cooking 
to take care of her baby.  
   Housewife-2 cooks every day and has experience with the similar recipes. Her 
cooking route is concise and purpose was clear (Figure 29). She also frequently walked 
between the dining table and the hearth and always left the cooking area to look around 
and chat with others while waiting for stewing.  
   Housewife-3’s cooking route (Figure 30) is similar with Housewife-4’s (Figure 31). 
But Housewife-4 spent less time in thinking how to do it, even if it was wrong, unlike 
Housewife-3, who followed the established ideas strictly. It is worth mentioning that 
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Housewife-3 has more cooking experience, while Housewife has the least experience 
and has never cooked the recipes before.  
Figure 28. Housewife-1’s Cooking Route Figure 29. Housewife-2’s Cooking Route 
Figure 30. Housewife-3’s Cooking Route Figure 31. Housewife-4’s Cooking Route 
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   Housewife-5’s cooking experience is same as Housewife-2. Her cooking route is 
simple, direct, and the smallest time consuming (Figure 32). She made all the steps 
ready at the beginning of the operation and operated everything in an orderly and well-
arranged way.  
 
4.3.2 Summary of Frequency and Time in Different Positions 
   In addition to the G-Cooking area, the overall time spent in other areas is relatively 
closed, but the frequency varies considerably due to individual cooking habits (Figure 
33). It is worth noting that Housewife-1 spent more time operating and waiting in the 
operating area for 46 minutes, because she made a phone call to her friend, hence losing 
the fire control of cooking, which led to the burning of food. The cooking sequences of 
Housewife-1 and Housewife-2 are different from those of others, because they did what 
they came up with, although they had the predetermined recipes to help them move 
forward step by step. Especially Housewife-1 constantly looked around without clear 
cooking ideas of adding the appropriate ingredients into the dishes. Housewife-4 only 
took what was on hand. While the other three had plans and cooked depending on the 
ideas in their minds. Because of the less cooking experience, Housewife-1 and 
Housewife-4 have great differences in cooking steps with the other three.  
Figure 32. Housewife-5’s Cooking Route 
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   Overall, the frequency of each functional area varies greatly, but the total time they 
spent presents little difference (Figure 34). The cupboards were frequently used but for 
a short time, because they were only used for temporary storage of ingredients. The use 
Figure 34. The Frequency of Using Each Area 
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frequency of the countertop for the sink is high and for a long time, because housewives 
needed time to make pre-preparation, and they often went and returned between the 
stove and the countertop for preparing with the main purpose of getting ingredients. 
There is a big difference in the frequency of using the stove, but the total time spent has 
little difference, except Housewife-1, which may be due to the fact that she had no 
planning before cooking and had unclear ideas in each cooking step.  
 
4.3.3 Suggestions Proposed for the New Kitchen Layout Design Based on the New 
Work Triangle 
   By comparing the frequency of using each area and housewives’ cooking routes in 
each area, the new cooking route is found, and the original work triangle of “refrigerator 
–sink – stove” has shifted, steering the functions of B and D after the next refinement 
(Figure 35) [5]. In the experiment, the time and frequency of the refrigerator and the 
sink by housewives are not high because the collection and cleaning of food do not 
require complex thinking and manipulation. And D had the most operations (for cutting 
and fetching food), followed by F (temporary storage and allocation of ingredients and 
sauce) and G. Therefore, the core of cooking behaviors is handling the ingredients and 
Figure 35. New Work Triangle 
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frying. The location and distance among the sink, the countertop for preparing, the 
cupboard and the stove are the main issues in the kitchen layout design. The housewives 
frequently moved back and forth between the D-F-G, even forming a new triangle. B 
seems to have replaced A’s location as a new center of cooking, but in fact, it serves as 
a secondary space for A, both of which are used to reserve food. As part of the 
coexistence with F, G can be considered as a whole with G. Hence it is found that the 
new work triangle is formed based on the original work triangle “A-C-G”, while the 
original one still exists. The difference between the new work triangle and the original 
work triangle lies in the sink and the countertop for preparing. The new work triangle 
emphasizes the importance of the countertop for preparing, because housewives spend 
a lot of time and make much effort in thinking and confirming the cooking steps. 
   Based on the users’ cooking routes, we try to summarize four types of kitchen 
information:  
1) Known information: it contains the refrigerator (recipe selection), sink (cleaning 
method), countertop for preparing (pre-preparation method), seasoning area (types and 
quantity of seasonings) and stove (cooking steps, degree of heating and time control). 
2) Unknown information: it refers to the ingredients or steps that the user misses. 
3) Interference information: it involves the interaction of children and their families, 
and active or passive communication with others. 
4) Additional information: it refers to searching and developing recipes (nutrition, 
quantity, family members’ eating habits, cooking convenience), and learning how to 
make dishes. Such information should be presented in a flexible manner based on actual 
situations. 
   The kitchen layout selects the function areas with the highest frequency and the 
longest time, and combines the functional areas of the kitchen based on the new work 
triangle found earlier (Figure 36). Using the kitchen layout modules, we designed 
before, we rearrange the layouts modules. As the modern Chinese tend to follow the 
westernized dietary pattern, they need more reasonable storage space to keep more 
kitchen utensils. Fast-paced lifestyle and different sources of dietary information 
require larger countertops to put smart devices like tablet PC, so that we extend the 
space of countertops for placing those devices and kitchen appliances. Through the 
STUDY  ON  THE  PRESENTATION  POSITION  AND  MODE  OF  COOKING  INFORMATION     
BASED  ON  CHINESE  COOKING  BEHAVIOR  AND  ROUTE  
  
 54 
kitchen design modules, we design a new kitchen layout with on-way work route to 
improve the kitchen work efficiency (Figure 37). According to the “Kitchen Work 
Triangle”, the new work triangle and users’ requirements，it is suggested that a new 
kitchen system design principle should be proposed to fit the information guide devices: 
Figure 36. Kitchen Layout Modules and Work Triangle 
Figure 37. Kitchen Layout Model and Excepted One-way Cooking Route 
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(1) A space between the refrigerator and the sink is used for temporary storage of the 
ingredients; (2) There is sufficient distance between the sink and the stove to prepare 
the ingredients; (3) A certain space is used for reserving seasonings, and the location 
can be changed flexibly with individual habits. The kitchen layout expands the use area 
of the console and reduces the distance between the countertop for preparing and the 
stove, thereby improving the efficiency of preparing ingredients and cooking.  
 
4.4  Analysis of the User's Behavior of Getting Kitchen Information 
4.4.1 The Difference of User’s Behavior of Getting Information in Each Kitchen 
Function Area 
   Through providing information to guide users’ cooking behaviors, observe the users’ 
choice of the way to receive kitchen information, find out the presentation method of 
kitchen information, and discuss the effectiveness and the importance of kitchen 
information guidance to user’s cooking behaviors, a future smart kitchen design model 
combining the system kitchen and embedded kitchen information is proposed. By 
comparing recipe information, and the actual cooking processes, it is found that the 
cooking process should be “Preparing-Cutting-Cooking”, but in practice, all the five 
housewives did not follow the recipe strictly. Instead, the housewives first took out the 
main materials and cleaned them before starting to follow the recipes, and maybe the 
next step would be to add ingredients, which shows the influence of experience on 
cooking behaviors. 
   The time and frequency of the users’ behaviors of reading recipes in different 
kitchen area were recorded with the purpose of knowing what information they need 
and where they need the information. From the two figures (Figure 38, 39), it can be 
found that cooking time is consistent except for Housewife-1, and the reason is that, 
although Housewife-1 read the recipes step by step, and repeated these steps, in actual 
cooking, she still followed her own ideas, and as a result, it took longer. The information 
should be read before the next step. Because the housewives used different recipes, the 
G-area, F-area and D-area became the locations for the information collection. F-area 
was mainly used for reading recipes, and thus it was the place where five housewives 
invariably chose to receive information with the objective of understanding which 
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ingredient needed to be treated and pickled, and selecting the ingredients they needed. 
Due to the timeliness of the memory and the complexity of seasonings, this step is the 
most difficult to grasp for them. Therefore, information guidance is particularly 
important [6].  
 
4.4.2 Selection of Information Receiving Points 
   Given the guiding role of information in cooking behaviors, it can be found that the 
information can enrich recipes, and improve work efficiency [7]. Therefore, it is 
suggested to think about how to conduct reasonable guidance, so that the user can obtain 
a concise and efficient cooking experience. Because of adaptive selection, the 
housewives will choose the most appropriate information receiving method, and hence 
the optimum information receiving area can be determined through the information 
Figure 38. Time of Housewives Read Recipe on Each Kitchen Area  
Figure 39. Frequency of Housewives Read Recipe on Each Kitchen Area 
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taken by the housewives at different locations [8]. From the information needed in 
different cooking steps (Table 6), it can be seen clearly that the centralized receiving 
area is the three work centers of the work triangle where users need effective 
information guidance.  
   Information point 1: it refers to the countertop for preparing, mainly used for 
understanding how to handle ingredients. It is one of the core areas in the kitchen work, 
and plays a major role in the information prompt. The housewife usually spends only 
less time in this area than in cooking. At this point, the kitchen information that users 
need is kitchen utensils, the food processing method and quantity of ingredients. 
   Information point 2: it refers to the seasoning area, a part of the connection between 
the countertop for preparing and the cooking area, whose information contents are 
broken. And it can determine the quality of the dishes. Therefore, its main information 
is the type and dosage of seasonings. 
   Information point 3: it refers to the cooking area, the most difficult area to control, 
because the information that it needs not only includes the steps and timing of the dishes, 
seasoning steps and quantity, but also contains the control over the time of oil frying or 
stewing.  
   Because the seasoning area and the cooking area are essentially integrated, their 
information has certain relativity, and the information is interspersed with each other, 
Table 6. The Information Gotten from Recipes in Each Kitchen Area 
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which can be considered to be the same information point and to share the same 
information. 
   Supplementary information point: the refrigerator is the beginning of cooking, and 
it determines whether the cooking process will take place. Users usually make quick 
cooking decisions here, and therefore, the information that needs to display is: the type 
and quantity of available ingredients, and the possible recipes.  
 
4.4.3 Method for Receiving Information 
   By observing the behaviors of housewives’ information reception (Table 7), we find 
that there are two distinct types: one is scanning recipes before confirming details when 
cooking; the other one is reading and cooking side by side. According to the different 
ways of receiving information, housewives are divided into two categories. The first 
type is those who scan recipes at once. Their behaviors are systematic. They have made 
their own plans before cooking. The second type is those who cook step-by-step. As an 
action type, they cook directly, while sometimes they are hesitant and repetitive. But 
they can start the next step at any time.  
   At the same time, the advantages and disadvantages of different information source 
placement methods are also summarized: (1) Reading in hand: it is easy to read and 
housewives can always move the information with themselves; (2) Placing on the table: 
it makes the information received in a fixed position and frees their hands to do other 
Table 7. Recipe Scanning Methods 
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things, but for lack of desktop space, it may interfere with cooking behaviors; (3) 
Leaning against the wall: it facilitates the reading and does not occupy space, but the 
size of the font and the pictures has an effect on reading. 
4.5 Questionnaire and Analysis 
   After cooking, the five test users were asked to complete a questionnaire (Table8).  
The main contents of this questionnaire are understanding these five’s daily cooking 
Table 8. The Answers of Questionnaire 
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habits, and information receiving characteristics. Compare with test users’ testing 
cooking behavior, the regulation of test users receive kitchen information would be 
clearly relies on the analysis of test users’ daily lives.  
   Dietary habits, ingredients, family numbers and nutrition are the mainly factors 
affect test users decided recipes. Housewife-A focused on ingredients and family 
number. Others consider eating habit first. Housewife-B, C, D, E would use internet to 
learn information, while they didn’t use it to learn recipe. All of them thought their 
home kitchen wasn’t large enough. Cleaning and cutting are the biggest troubles in 
cooking. Housewife-A, B and C thought the lack of seasonings was the problem of 
cooking. Housewife-D and E thought the problem they had in cooking was deciding 
recipes. Housewife-B and C would try new dish by themselves, and Housewife-A, C, 
D would learn initiatively. Housewife-A took longer time than she cooked at home. 
Others took shorter time. Housewife-B, C, E changed their working habits, but 
Housewife-A and D stayed the same. 
   Questions 17 to 27 are about the kitchen information that test users need. Question 
17~18, 24~26 are mainly about how to decide recipes and how to use the recipes. The 
test users paid more attention to seasonings and cannot decide recipes, how to clean the 
ingredients, how to cut the ingredients, how to cook a new recipe, how to get the recipes 
and the contents of the recipe. 
   The question 28 to 36 are test users’ feedback of this experiment. From the 
questions 28, 32, 34 and 36, we find not all test users followed the recipes we provided 
completely. The reason is some of the test users did not want to be limited their actions. 
Although all test users had a different degree of cooking experience and used the same 
recipes, their cooking steps are different.  
   It is worth to mention that four of the test users prefer using a short video to 
understand the cooing process. Due to their eager of controlling all cooking steps first, 
they could follow the words step by step without any confused after watching the video. 
According to the foot movement and questionnaire, we try to summary those test users’ 
behaviors and classify them into two groups. 
   The one behavior group we called Internal Factors Driving Behavior. This type of 
behavior tends to do everything by cooks themselves, and cook habitually base on 
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cooks’ experience. This behavior helps cooks adapt to new working environment and 
make project in a short time. The cooks who have this behavior often insist on their 
opinions, and not easily affected by other things. The behavior is not contradicted with 
receiving information in other ways, only need some key information.  
   The other group is External Factors Driving Behavior. It means some external 
factors like kitchen layout and ingredients of the recipe decide cook’s behavior. Cooks 
who have this behavior might be nervous and indecisive in an unfamiliar working 
environment, and spend more time on searching and thinking. They need more 
information to guide their working process, and easily be affected by other things. The 
behavior requires a working environment which is full of specific and clear information 
guidance. 
 
4.6 The Kitchen Guidance Information System Framework 
   According to the kitchen information area given previously, the main locations of 
the information sources for the countertop for preparing, the seasoning area and the 
cooking area were determined. And the seasoning area and the cooking area can realize 
the information sharing essentially, and therefore, the suggestion that information 
setting points can be the countertop for preparing and the cooking area is given. The 
refrigerator serves as the initial information point for the overall decision of all cooking 
information, and is also an information setting point. However, because the information 
given by the refrigerator is variable, the information presentation in this region is 
variable, and thus users can use intelligent mobile devices to learn about the cooking 
information. The new kitchen information location screen is proposed, eventually 
forming the two cooking routes centering on the countertop for preparing (Figure 40). 
The route from the countertop for preparing to the cooking area is mainly used for 
frying.  
   Users generally consider what recipes they can do and how to complete the recipes 
before cooking. According to the psychological activities before cooking, the 
suggestion of the kitchen information guidance model is put forward (Figure 41) [9]. 
The information is presented with a suggested diet based on the user preferences. The 
user selects the favorite recipes, then, learns about the steps, follows the interface 
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information of each area for cooking, and uses the information system to control 
cooking time and cooking techniques.  
   By comparison, it can be seen that in the case of cooking information (recipes) 
guidance, housewives’ goals are clear without hesitation and repetition, but influenced 
by their own cooking experience. There are two kinds of situations: one is that in 
following the information, they are completely passive. Thus, there will be a delay in 
time when they go to each area noted in the recipe for confirming the information again 
Figure 41. Kitchen Information Guidance Model Based on User Phycology 
Figure 40. System Kitchen Information Location and Work Steps 
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and again; the other is a clear goal to the designated area directly according to the recipe. 
Since the kitchen’s areas contain a lot of information, this information can cause some 
interference without the using information (recipes). Also, outside kitchen information 
from family members will affect the housewife’s cooking behaviors, and thus the 
cooking route can be in a state of disorder. It can be seen clearly that information 
guidance in advance can help to improve the working efficiency, save working time, 
contribute to the kitchen layout update, but the influence of user experience on cooking 
behaviors and information using cannot be ignored. Future kitchen cooking information 
guidance is necessary. Hence the cooking information guidance is designed to several 
information modules base on different information point. The work steps of each 
information point are independent, so that however the users change their work steps, 
they wouldn’t miss the guidance information. Each information module only provides 
critical information like the amount of seasoning and uses video to present the whole 
cooking process, so that users with different cooking experience could independently 
choose the information they need. 
 
4.7 Summary 
   Through the user cooking behavior analysis form the cooking route and kitchen 
information these two aspects, it can be clearly found that modern cooking habits have 
undergone new changes, and the users’ dependence on the kitchen information has 
greatly increased. However, the layout and the information of the kitchen are directly 
related to the cooking efficiency and kitchen experience of the users. The kitchen layout 
and information system are supplemented by each other. Both the information system 
and the kitchen layout help users achieve better cooking experience. The smart kitchen 
consists of the integral kitchen (the whole cabinet and intelligent electric appliances) 
and the integrated control system. The concept of the smart kitchen is designed to make 
activities in the kitchen more convenient through the technologies which are embedded 
into the kitchen space and introduced to support the users’ activities at the precise time 
based on the users’ needs by recognizing the users’ behaviors [10]. The essence of the 
smart kitchen is to make the hidden information like cooking steps in the traditional 
kitchen transparent and to integrate external information like kitchen appliances into 
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the kitchen, so that users can grasp and understand the status of the kitchen and even 
the whole family at any time. All these functions cannot be separated from the kitchen 
design, and they require a suitable kitchen layout and display mode to make them work. 
Therefore, we try to give a suggestion for the future kitchen design that the kitchen 
should require a new work triangle, set aside enough space for preparing food, and 
provide a more suitable kitchen information display area and working method. 
   The new kitchen layout will be equipped with kitchen information guide devices 
(smart devices used for guiding cooking behaviors): The new core functional area of 
the kitchen provides information guidance, which leads to new changes in each area by 
means of information display; The information display is used to guide the user’s 
cooking behaviors, while the information is generated from the user’s cooking 
behaviors and needs. The future research will focus on discussing how the users can 
accept the presentation of the kitchen information under the system kitchen. Through 
the user evaluation, the assumption we summarized can be determined, so that the user 
can get higher cooking efficiency and more joy of cooking by the interactive operation.  
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5 The Experimental Verification of Kitchen Information System 
Presentation Mode 
5.1 Experiment Settings 
   This experiment in purpose of confirming two points: whether the information 
system works and which information presentation mode in the given information points 
is the best. 
   As the previous researches shows that divide the kitchen into different work areas 
and decompose and reconstruct them. We selected two information and operation 
concentration areas of countertop for preparing area and cooking area to provide 
information interaction platform. Three forms of Wall-Wall, Wall-Table, and Table-
Wall were provided for the user experience test. After the test, we made interview with 
those test users, in order to discuss their feelings brought by different information 
interaction patterns.  
   After recording interviews and obtain high-frequency words, we classified those 
high-frequency words, and correspond different words to the selected information 
presentation modes and find the factors influencing presentation modes.  
   We make this experimental verification in order to confirm the mode that 
information system follows user action, and follow the two cores: How the information 
system follows user action; Find out the best presentation mode. 
   Use countertop for preparing area and cooking area as information interactive 
platform. We provided ‘Wall-Wall, Wall-Table, Table-Wall’ the three tasks for the test 
users and have an interview after testing. We mainly discuss the feelings of different 
information interaction modes. Record the interviews to get high-frequency words, then 
classify these words. Find out the factors that affecting mode choice according to 
different words. 
   The kitchen information setting points are the countertop for preparing, seasoning 
area and cooking area. The seasoning area and the cooking area are adjacent in the 
kitchen layout, and the two are interactive in operation. The seasoning area and the 
cooking area can realize the information sharing essentially. We provide four screen 
combination modes based on the two points：the countertop for preparing-Wall Mode 
with the cooking area-Wall Mode; the countertop for preparing-Wall Mode with the 
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cooking area-Table Mode; the countertop for preparing-Table Mode with the cooking 
area-Wall Mode; the countertop for preparing-Table Mode with the cooking area-Table 
Mode. 
   The cooking information guidance is designed to several information modules base 
on different information point. The work steps of each information point are 
independent, so that however the users change their work steps, they wouldn’t miss the 
guidance information. Each information module only provides critical information like 
the amount of seasoning and uses video to present the whole cooking process, so that 
users with different cooking experience could independently choose the information 
they need. 
   Five females aged 20 to 37(mean=29years) volunteered to participate. Two of them 
had full cooking experienced and cooked daily. Two of them were seldom cooking 
meals. One had never cooked before. All test users have never used the recipes before. 
   The task chooses two recipes: coupling and fried minced meat green beans, which 
are not done by both test users. Test users are required to cook them in strict accordance 
with steps display by the recipes. They are not allowed to change and jump the steps 
shown. The purpose of this experiment is to make people being tested better experience 
and compare the screen position (Figure 42).  
   According to the previous researches, kitchen information system is divided into 
two parts and placed on the two information points of the countertop for preparing and 
Figure 42. Experiment Step Setting 
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the cooking area. The countertop for preparing point mainly contains the ingredients 
and utensils used and ways to clean and cut the ingredients. Information of the cooking 
area includes the order in which seasoning and processed ingredients are placed as well 
as the heat control and the cooking time. Each time a step is done, the information page 
will remind test users to do the next working point. Each information module will form 
assembly line work according to the work route. Test users only need to cook with the 
guidance information and do not need to have other plans. At the beginning of this test, 
we gave a video of whole cooking process for test users to read. 
   The cooking processes of the two dishes are interspersed and they are designed 
according to the one-way work route and the kitchen layout we used is design after the 
first experimental test (Figure 43, 44). The purpose of that is to reduce users' repeated 
work routes, to save time and improve work efficiency. Test users will operate 
accordingly to the order of three screen forms of the Countertop for Preparing-Wall 
Mode with the Cooking Area-Wall Mode; the Countertop for Preparing-Wall Mode 
with the Cooking Area-Table Mode; the Countertop for Preparing-Table Mode with the 
Cooking Area-Wall Mode and the hints of the information system. After that, we will 
interview each tester for half an hour using the stepwise interview method. The core 
contents of the interview are as follows: 1. Which presentation mode has the best 
Figure 43. The Guidance Based on the Given Information System 
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position; 2. What factors lead to this choice and why; 3. Does test user think this mode 
of information separation is practical or not.  
 
5.2 The Analysis of the Interview 
5.2.1 Extraction of the Keywords by the Interview 
   The record of interviews of each test users shows that although presentation mode 
selected by each test user is different, the word types they used are highly overlapping 
(Table 9). As for first-level vocabulary description, they all use comfortable, convenient, 
cool, smooth words to express the dual satisfaction state of both their body and mind. 
We ask test users to use specific words to explain their state and conclude the secondary 
vocabulary, which mainly includes related vocabulary for seemingly comfortable, no 
need of superfluous actions, no need for turning and other words related to personal 
health. We summarize level-3 vocabulary by asking further questions, and the 
vocabulary mainly includes specific data related to man-machine vocabularies, such as 
Figure 44. The Position of Interactive Information Screen and Work Route  
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their height, visual angle, vision, the range of head movement, the range of hand 
movement and so on (Table 10). At the same time, when explaining the reasons for 
selecting presentation modes, the test users also put forward some impacts of the 
desktop environment on sight and operation. On the basis of that, we continue to 
explore level-4 vocabulary related to the psychology of test users: the sense of control 
and sense of security. These words are underlying motivations of test users to choose 
their favorite presentation modes. In addition, test users also put their imagination into 
use and show us that the kitchen space size can affect the screen number. Besides, 
detailed accurate information guidance shall be given to test users in terms of 
Table 9. The Information of Test Users and Interview 
Table 10. The Reasons of The Choice of Screen Position 
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information contents, or else, the more information the screen gives, the more likely 
that the test users would have doubts, which makes them unable to do cooking 
operations smoothly. According to the word category, we divide reasons into three 
kinds: individual factor, objective environment factor and information factor, and 
extract the high-frequency words used. These words are summarized and classified 
again into visual vocabulary, action vocabulary and psychological vocabulary based on 
physical conditions of individuals, vocabulary that affects kitchen work based on 
objective environments as well as descriptive words for information contents given by 
information modules. With the deepening of the interviews, test users shall use specific 
words to express their feelings after operations. Visual vocabulary of users mainly 
centers on the breadth of view and definition to be realized while action vocabulary 
mainly focuses on the movement range of head, hands and the body. Psychological 
vocabulary mainly emphasizes the individual’s feeling in controlling and ensuring the 
safety of the kitchen environment. Vocabulary describing objective environment 
mainly focuses on the influence of the desktop environment on operation and sight as 
well as divergent thinking on the influence of kitchen size on information presentation 
mode. The description of information modules mainly lies in the validity and readability 
of contents. 
   Based on positions where the four screens are placed (information points), test users 
use different words to describe the frequency and we can find the following trends 
(Figure 45): 
1). There is a great difference between the description of action vocabulary and that of 
visual vocabulary in terms of wall mode and table mode. Because people often look 
down when they work in the kitchens, Wall Mode will bring larger hand movement 
amplitude and wider vision scope, which will be helpful for test users have overall 
control of each information point and conditions of materials needed in the kitchen. 
However, Table Mode brings fixed body movements and concentrated vision scopes, 
which does not need too many movements. 
2). Four kinds of screen-placed positions have different psychological effects on test 
users. It is no obvious difference of test users’ sense of security and control on screen 
positions. Therefore, we suppose that psychological factors can influence the selection 
STUDY  ON  THE  PRESENTATION  POSITION  AND  MODE  OF  COOKING  INFORMATION     
BASED  ON  CHINESE  COOKING  BEHAVIOR  AND  ROUTE  
  
 72 
of screen position. The position can be influenced by users' personal work habits and 
psychological feeling, but it has nothing to do with the Wall Mode or Table Mode. We 
analyze two psychological feelings and find that the sense of security lies in whether 
the users can take into account all situations around the kitchen while they watch the 
screen at work and whether dangerous objects like knives, fire and oil can harm human 
body when they use the screen. Users’ sense of control lies in whether they can follow 
all information generated during the cooking process.  
3). Influenced by their work habits, all test users will pick up the ingredients they will 
use in advance, spread them on the platform so that they can take them conveniently 
and avoid omissions, which may lead to more action routes. However, in actual 
operations, these ingredients occupy too much operation space on the platform and 
affect the judgment of users and their reading of desktop information. Therefore, Test 
user-1 and Test user-4 prefer to choose Wall Mode to avoid the interference of desktop 
objects on reading information. Test user-2, on the other hand, thinks that the wall is 
closer to people than the desktop and people will have a wide range of physical 
activities and they can be closer to the screen, which can make them acquire clearer 
information.  
   Thus, test users only need to choose the most comfortable way in their mind. When 
test users choose screen presentation mode, they tend to distinguish Wall Mode and 
Figure 45. The Times of the Words Test Users Used to Describe Each Mode 
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Table Mode, which has no direct relationship with the two information points. The Wall 
Mode and the Table Mode will be selected lies in subjective feelings of individuals 
which are based on the comfort degree of man-machine operations. Concrete operations 
done to different information points are not direct factors influencing screen selection 
of test users. The summarization of vocabulary under four mode forms shows that Wall 
Mode means more free operation space while the Table Mode means limited operation 
space and simplified operation actions. We draw the conclusion of working position 
and working order what users like best according to test users’ influence on 
psychological feeling of kitchen space.   
 
5.2.2 The Factors that Affects Test Users’ Choice of Presentation Mode 
   Therefore, we finally determine three categories of factors which can affect the 
selection of the test users’ presentation mode:  
1). Individual factor, which includes both physiological and psychological factors, is 
also the most important influencing factor. Physiological information includes the 
height and vision of users while psychological information refers to the users' action in 
acquiring information actively, which is reflected in the sense of security brought by 
the sense of control over the kitchen. These two factors belong to users' personal 
characteristics, and they are based on users' personal physical conditions and working 
habits. The cooking habits of users are formed according to their body conditions for a 
long period. It may not be the most correct and effective working way, but it must be 
the most relaxed working condition close to conditioned reflex. Although we cannot 
control personal physical conditions, we can control our working habits and take the 
initiative to adapt to different environments or adjust the environment layout according 
to our demands so that we can make them infinitely close to our habits.  
2). Objective environmental factors, including the arrangement of kitchen utensils and 
ingredients as well as the size of the kitchen. Among them, we can control the 
arrangement of kitchen utensils and materials and users can adjust their placement 
positions. However, the space layout of a kitchen is not controllable, so users need to 
get used to the work route in the environment. Meanwhile, the size of the space directly 
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affects the number of screens providing information guidance due to the timeliness of 
human memory. 
3). Information factors. Contents of the information system depend on users' cooking 
experience and reading habits. Experienced users need more concise and clear 
information, and they allow fuzzy information to existing while inexperienced users 
need detailed and specific information guidance and cannot allow disputed information. 
Therefore, the consistency and segmentation method of information system contents 
will have a certain impact on work routes of users as well as the number of screens. 
   These factors make us think about the information presentation mode from the 
interaction mode between the users’ cooking behaviors and the kitchen space (two 
information points). Also, the rearrangement of cooking information system contents 
cannot be ignored so that we can provide more reasonable and smooth guidance to 
match users' use of the screen. 
 
5.2.3 Test Users’ Suggestions 
   We record the five test users’ comments on the information positions and frame. 
Test user-1 think without looking up, she can see all things. Test user-2 point out that 
setting one screen could help reading cooking information continuously, and two 
screens can also be used. The number of screens has no effecting on the cooking process. 
The screen will move together with the users and all matters can be seen at a glance. So 
that users can choose the screen size and position freely and pull them as far as they 
like. It doesn't take up operation space and easier to understand the screen with 
displayed information.  
   Test user-3 think with the advantage of split screens, she will no longer need to take 
the screen to walk around. It is better than a single screen. She selects a single screen 
when the information is complete and wants the screen to move along with the person. 
The screen is large, and the information is coherent, so that she would feel free to 
control the distance and size. Test user-4 talks about the distance of the screen needs 
clear visions. Two screens can provide convenient for operations.  
   Test user-5 give a hypothesis that when she is in a hurry, she may have no time to 
click the screen; when she is busy doing operations, she may fail to click the screen. 
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She hopes to take a carry-on screen and look at it when she needs to. She wants to 
remember related contents. 
   Test user-2, 3 and 5 with less or no experience need to make their distance with the 
screen closer so that they can find the required information at any time. They do not 
need to place them aside, and this will not affect their operations. The focus lies not in 
the number of screens, and it's about the availability of information. Test user-1 and 4 
with experience need to fix the position of the screen, which will not affect desktop 
operation.  
   The description of the size of the kitchen space and the description of the 
information contents mainly lie in the number of screens. Test user-3 (inexperienced 
one) thinks that the larger the space is, the more screens will be needed because screens 
with fixed position can't meet test users’ requirements for receiving information 
contents anytime and anywhere. At the same time, the consistency and accuracy of 
information contents raise determine the number of screens and the consistency of 
operations. 
   All five test users are used to putting all ingredients on the table for easy access. 
Therefore, in the case of countertop for preparing point with Table Mode, they think 
that items on the table will block the screen and affect the operation. Similarly, at 
cooking area point, Test user-4 thinks that the seasoning placed on the desktop will 
block the view of the screen, so the location of the screen is decided by the location of 
items on the table. 
   We summary those comments and get results: The screen size can be adjusted to 
facilitate clear viewing; The screen position can be adjusted accordingly to users’ height 
and vision; The size of the kitchen space determines the number of screens. Two less-
experienced test users all come up with the idea that one screen is enough and the screen 
shall move along with people. Inexperienced test users require multiple screens with 
information prompts everywhere. Experienced test users think that the screen can be 
placed in two fixed positions for the reference of other people.  
   The number of screens: Two screens are better. The size of the kitchen shall 
determine the number of screens. If the kitchen is big, the screen will be bigger; if the 
kitchen is small, the screen shall be smaller. The advantage of one screen is that it can 
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display information in a complete way and it can be placed in any place users like. 
Besides, the cost of the two screens is high.   
   The information system can integrate all relevant information needed for kitchen 
operations. Test users hope that they can understand the previous step and the next step 
of current operations and that the control feeling can drive them. Test users also hope 
that they can grasp the whole process and be able to predict work to be done next. Test 
users will subconsciously see several steps. This is a one-way behavior. Test users want 
to know things that they will do next in advance and know things that they will need to 
do operations of the next step. 
   Experienced test users hope for a fixed position, which will not affect the operations. 
There is no need for complete information guidance. Inexperienced or less-experienced 
test users suggest a free position, which is able to use the system whenever needed and 
get accurate and effective information tips. However, this cannot affect operations, if it 
affects the operation, reading shall be done first. Five users have completely different 
backgrounds. 
   All five test users emphasized the importance of video recipe information and literal 
recipe information. They think video information helps them understand the whole 
cooking process, but they cannot find the exact place where they need to know in detail. 
However, text messages can display specific data more directly and can give reference 
information tips when they cook. 
 
5.3 Analysis of the Influence of Different Factors on Test Uses’ Mode Selection 
   Test users repeatedly emphasize that they make the choice because this is the most 
comfortable working condition. Therefore, we should consider the influence of work 
habits on screens to choose (Figure 46).  
①   Cooking experience factor (Individual factor) influences the choice of presentation 
modes 
   Results of interviews show that cooking experience mainly lies in test users’ control 
of kitchen environment and their control of the whole cooking processes as well as their 
cooking habits, including cooking steps, cooking position, temperature, cutting 
technique, etc. Prior cooking experience refers to proficiency in operation, operation 
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time, seasoning amount and heat control. According to previous researches, users’ 
cooking experience is related to their frequency and time in seeing recipes. 
   Both users having experience or not are required to cook in strict accordance with 
the steps indicated; the original working steps will not influence the selection of the 
modes. It will be impossible for users to cook freely. So cooking experience here means 
habitual working postures (head and hand movements). All kitchen-cooking experience 
appearing later refers to working postures often used in the kitchen. If the scope of 
kitchen work experience is limited to users’ working habits of cooking, users with rich 
kitchen work experience will have continuity operations with a slight pause while users 
with no kitchen experience are characterized by incoherent operations that are highly 
dependent on information systems. 
②   Kitchen environment factor influences the choice of presentation modes 
   Environmental factors are uncontrollable, and users shall take the initiative to adapt 
to it. Kitchen desktop environment refers to the storage and placement of items, which 
depends on users' living habits. Individual users can control the environment. Kitchen 
size (the distance between each kitchen location) affects the number of screens selected. 
Desktop space reservation is related to the fact whether there is enough space. If the 
desktop is filled with ingredients and utensils, users can decide whether they favor 
Figure 46. The Factors of Kitchen Information Position Choice 
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convenient taking operation or convenient watching operation. All test users think 
desktop items will block sight. Experienced users choose to place them on the wall to 
show that work efficiency is preferred. Inexperienced test users decide to put it on the 
desk to show that learning comes first. 
③   Information factor (Cooking guidance information) influences the choice of 
presentation mode 
   The influence is first shown in the number of screens. Continuity of contents 
determines whether test users need back and forth inspection repeatedly because of the 
efficiency of human memory. Kitchen work between different kitchen areas is 
overlapped, so kitchen information is partially duplicated between two information 
areas. Besides, this overlapping information can affect the test users' work route and 
the number of screens. When information is highly coincident, the less number of 
screens will better help test users to extract effective information. 
 
5.4 User Classification 
   It is known that operation behaviors and screen-selection of test users have a 
significant difference because they are affected by their cooking experience. According 
to height, eyesight status and family composition of five test users, how to guide 
experienced users to fix their locations and users with no experience to move together 
with the screen is still a problem needing to be solved. Increase the statistics of viewing 
frequency and action lines. In theory, if test users use the same kind of information 
system, their work routes shall be similar. However, there is some difference because 
the difference in cooking experience leads to different behavior inertia of test users. 
From this, we can see the influence of cooking experience on-screen selection of users. 
The cooking experience here mainly refers to the fixed working habit. 
   User classification basis: Observation and statistics of objective action routes 
(comparison of users with different experiences in the same model). 
5.4.1 Experienced Users’ Behaviors and Psychological Characteristics  
   Users in the kitchen each day will have rich cooking experience, and they can adapt 
to the environment better. Therefore, they can take the initiative to adjust their working 
mode according to different working environments, or change the environment layout 
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(external objects, such as table layout and so on) to make them infinitely meet their 
cooking habits. They shall also have habitual behaviors (optimal working states that 
they like) which can make them quickly enter their most comfortable working state so 
that they can master operation status and safety conditions of functional areas of the 
kitchen at any time and respond to emergencies timely. They also have their fixed work 
habits and cooking processes. Because they are confident to their cooking, this kind of 
users will choose their favorite working processes and choose the screen position that 
will not affect their work when they face the screen which affects cooking operations. 
This kind of users can better control the kitchen because they have general planning of 
the whole environment. In response to the user analysis mentioned above, the screen 
mainly serves as a reference and a prompt, so the screen shall be fixed to a position for 
easy access of users which will not affect desktop operations. 
   Users of this type want a fixed number of screens and use them as an aid. The 
convenience of their operations shall come before the utilizability of screen information. 
 
5.4.2 Inexperienced or Less-experienced Users’ Behaviors and Psychological 
Characteristics 
   Users of this kind are relatively unfamiliar to the kitchen. They have no fixed work 
processes. They feel uneasy working in a strange kitchen environment, so they tend to 
do repeated movements. They enhance their confidence and self-identity through 
repeated repetition and confirmation of screen information (quote). They tend to 
hesitate in cooking food and rely more on third-party information assistance (guidance 
information). So, they will choose the screen that is closest to them because they will 
feel safe when screen prompts are close to them. After that, they will do operations step 
by step. Users with no experience will follow instructions to adapt to the environment 
passively rather than actively change the environment to make it fit for their cooking 
habits. It is expected that with the presentation mode can be located in a position that 
users can refer to at any time. It can increase users’ sense of security and reduce their 
tension caused by the inaccuracy information and the distance from the information, so 
that the whole cooking process can be ordered. The insecurity is caused by a large 
amount of information and difficulty in receiving information. Because of that, users 
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fail to know what to do next. They may also fail to recognize specific contents of doing 
things because of the lack of information.  
   Users of this kind put forward single screens, hoping that the screen can move with 
users’ action and users can view information at any time. At the same time, they also 
put forward the possibility of multiple screens so that they can check information at any 
time. In their mind, the guidance of an information system is more critical than their 
operation. 
 
5.4.3 Comparison of the User Groups 
   The factors that affect the selection of screen mode selection are not recipe selection, 
cleaning method, pre-preparation method, types and quantity of seasonings, cooking 
steps, the degree of heating and time control, fire and so on, but the working habits 
(posture and range of motions during cooking). Users prefer to cook under the most 
comfortable and relaxed working condition. We also cannot ignore the other situation. 
As mentioned above, the interference information involves the interaction between 
children and their families and active or passive communication with others. 
   Experiential users may not be affected easily, and they hope to control all the 
information in and out of the kitchen at the same time and be able to handle multiple 
tasks. Inexperienced or less-experienced users are vulnerable to unnecessary 
information interference and they cannot focus on one thing with the confused 
information. Besides, they cannot control many things at the same time. With the 
prompt of the information system, they can pay attention to one crucial thing, but they 
may fail to identify duplicate information (The information that uses multiple 
information points at the same time). 
   Therefore, the additional information shall be separately formed into a module to 
facilitate the timely elimination of inexperienced or less experienced users and avoid 
confusion among users. 
 
5.5 Objective Behavior Observation  
5.5.1 Work Route Analysis and Behavior Comparison  
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   The analysis of observing test users’ behavior used to verify test user behavior. Test 
users may have the same working posture in front of different screen positions (Table 
11). The most relaxed posture, psychological sense of security and subjectivity make 
test users choose this posture. Among these actions, we found that behaviors are 
affected by the presentation mode and different situations may occur. In Wall Mode, 
test users have a wide range of movements, standing posture, and keep the distance 
from the information screen to get more operating space. In table mode, they bent over 
to look closer to the information and move slightly. The appearance of those work 
postures is related to the screen position, but it also is independent of personal cooking 
habits (cooking experience), so that test users’ movements are consistent. 
   From the selection of the presentation mode, we can see that test users can choose 
working conditions that they feel comfortable. Experienced users have similar postures 
and they liked fixed screen position and set working posture. However, postures of 
users with no experience are disordered. They have neither a certain screen access mode 
nor a specific movement and posture. That’s we call the phenomena “The same action, 
The different objective”. 
   It is worth to mention that test users’ behavior between countertop and cooking area 
is repeated (Figure 47,48). The content of information guiding decides tester’s action 
between the two information points. Even if the guidance information is given, all the 
Table 11. Cooking Posture Observation Behavior 
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test users still turn back and forth to look for ingredients and kitchen utensils) and look 
at the information to confirm whether the things being done are correct due to the 
timeliness of the memories. We use the AEIOU framework to record test users’ 
behavior between the countertop for preparing and the cooking area to find the reasons 
(Table 12) [1]. It is obvious that the contents of the cooking information cause test users’ 
repeat work route. Compared with the work route we provided, test users’ work routes 
are almost coincident. Because of the uncertain information, all test users spent more 
time and action on this area. So we should consider redesign the information contents.  
 
5.5.2 Statistics and Analysis of the Elements of Users’ Behavior 
   Experienced test users have consistent actions while no experience test users have 
many actions and a variety of choices. Test users have the same information position 
choice because of their consistent actions. This has no direct relation to their experience. 
   We couldn't ignore the inaccuracy of information contents. Users master incomplete 
knowledge of information and they have the short-term memory of information, which 
leads to their repeated and ineffective actions. 
Figure 47. Test User-1, 2 and 5’s Work Route Figure 48. Test User-3 and 4’s Work Route 
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   With the Figure 49, we could see that the action on Wall Mode and Table Mode are 
Table 12. Record Test Users’ Behavior Between Countertop for Preparing and Cooking Area by AEIOU Framework 
WallTable WallWall TableWall WallWall TableTable
A
(Activities)
1.Turn
head→Confirm
the cooking 
information
2.Take 
ingredients and 
look up to read 
(at the same 
time)
3.Turn to 
seasoing 
area→Look 
down to check
the 
information→P
ut seasoings 
(ata the same 
time)
4.Go back to 
the countertop 
for preparing  
1.Walk back and
forth→Confirm 
the cooking 
inforamtion
2.Look up to 
read→Take
ingredients
3.Go to 
seasoning 
area→
Look up to 
read→
Go back to 
countertop for 
preparing  to 
remember (with 
ingredients)
4.Go to 
seasoning area 
to season→look 
up→season
5.Go back to the 
countertop for 
preparing  
1.Turn
head→confirm 
the cooking 
inforamtion
2.Bend over to 
read→Take
ingredients
3.Go to seasoing 
area→Look up 
to read→Turn
head to 
countertop to 
check
4.Hestate to 
touch screen 
→Turn head to 
countertop→Sea
son (stand in 
cooking area) 
5.Go back to the 
counterop for 
preparing
(with ingredients)
1.Turn
around→Confir
m the cooking 
inforamtion
2.Look up to 
read→Take 
ingredients (at 
the same time)
3.Change the
position of 
seasonings→Lo
ok up to 
read→Touch the 
screen→Turn
around to check 
the information 
in 
countertop→Tur
n around to 
season(at the 
same time)
4.Go back to the 
countertop for 
preparing(with 
infredients) 
1.Turn
around→Confirm 
the cooking 
inforamtion
2.Bow head to 
read→Touch the 
screen→Take 
ingredients(at the 
same time)
3. Go to the 
seasonin
area→Bend over to 
read→Turn around 
and bow head to 
check the 
information in 
countertop→Turn 
around and 
hestate→Bend 
over to season(with 
ingredients on hand)
4. Go back to the 
countertop for 
preparing
E 
(Environments)
Between 
countertop for 
preparing and 
seasoning area
Between 
countertop for 
preparing and 
seasoning area
Between 
countertop for 
preparing and 
seasoning area
Between 
countertop for 
preparing and 
seasoning area
Between 
countertop for 
preparing and 
seasoning area
I
(Interactions)
1.Touch the 
screen
2.Reading 
recipes after 
taking 
ingredients 
1.Touch the 
screen
2.Reading 
recipes before 
taking 
ingredients
1.Touch the 
screen
2.Reading 
recipes before 
taking 
ingredients
1.Touch the 
screen
2.Reading 
recipes after 
taking 
ingredients
1.Touch the screen
2.Reading recipes 
before taking 
ingredients
O 
(Objects)
1. Cutting 
information on 
countertop for 
preparing in 
Wall Mode;
(prepared 
ingredients; 
bowl; spoon)
2. Seasoning 
information on 
cooking area in 
Table Mode;
(spoon
seasonings)
1. Cutting 
information on 
countertop for 
preparing in 
Wall Mode;
(prepared 
ingredients; 
bowl; spoon)
2. Seasoning 
information on 
cooking area in 
Wall Mode;
(spoon
seasonings)
1. Cutting 
information on 
countertop for 
preparing in 
Table Mode;
(prepared 
ingredients; 
bowl; spoon)
2. Seasoning 
information on 
cooking area in 
Table Mode;
(spoon
seasonings)
1. Cutting 
information on 
countertop for 
preparing in 
Wall Mode;
(prepared 
ingredients; 
bowl; spoon)
2. Seasoning 
information on 
cooking area in 
Wall Mode;
(spoon
seasonings)
1. Cutting 
information on 
countertop for 
preparing in Table 
Mode;
(prepared 
ingredients; bowl; 
spoon)
2. Seasoning 
information on 
cooking area in 
Table Mode;
(spoon
seasonings)
U (Users) Test user 1 Test user 2 Test user 3 Test user 4 Test user 5
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contrary. Different experienced test users have the same choice and similar actions. The 
selection of screen positions tends no regulation. We try to analyze the behaviors from 
test users’ psychology and objective. 
   The cooking habits (Posture) decide the choice of information mode. The test users 
who used to cook in stand posture and keep the distance from countertop tend to choose 
Wall Mode is used for getting the more vision range and control more space. The test 
users who used to close to the countertop and bend over tend to use Table Mode. 
Because they needn’t the significant movement, and scan all the information in a 
limited vision range. The distance between test users and countertop affects vision 
range, which in turn change the choice of screen position. Test users tend to choose the 
information mode according to their cooking posture. Because of the obvious individual 
differences, the presentation mode is better to be freely moved by users. 
   The selection of their working states is not influenced by experience, but by their 
working habits. The behavioral tendency of experiential users influenced by 
psychological factors. Test users use stand posture to get a larger operation scope and 
to grasp the functions of each part in the kitchen to a greater extent. 
   Test users stand close to the countertop and the stove to check the system more 
closely and to pay attention to their cooking with no interruption. Test users stand away 
from the countertop and the stove to gain freer movement and to master other kitchen 
conditions, including heat and water, at any time. The control sense and security govern 
this behavior. The sense of control means to master all the information of the kitchen, 
Figure 49. The Actions of Using the Four Screen Positions 
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including cooking steps and time allocation, and to gain a sense of security from it. 
Therefore, users need more flexible actions and a broader vision. 
   The behavioral tendency of inexperienced users influenced by psychological factors. 
Users of this kind leave danger place voluntarily because they want to protect 
themselves. Although the information guides users, users do not know what to do due 
to the unfamiliar kitchen environment and inability of adapting to the new place. They 
are afraid of selecting Wall Modes. In this way, they can obtain more operating space 
to escape the danger source of the work that they feel threats at any time. They work 
all the time because they want to focus more on the work and they are afraid of being 
disturbed by other information, which may affect their cooking results. Their lack of 
security causes all these things. 
   Thus, actions of test users and their selection of presentation modes are interlaced 
and repeated, but they all have different purposes. The same screen position and job 
position will bring different physiological feedback to test users because they are 
subjective to a great extent. Different behavioral objectives may produce the same 
action results and the same position selection, but they may also have different action 
results and different position choices. Therefore, the screen position can be fixed, but 
information contents should be adjusted according to the demands of different users. 
 
5.5.3 The Characteristics of Users’ Behavior 
   The objective behavior observation results are consistent with the user interview 
results. It can be clearly seen that the users choose the screen position mainly according 
to the activity range of their heads and hands. The fact is that they will choose the most 
relaxed, the most comfortable and smoothest working status. This is related to the 
personal height, visual condition, kitchen experience and working style of users. 
Therefore, they have obvious personalized features. 
   There is a commonality of test users’ behavior. Because of the screen position, test 
users’ actions are consistent. Wherever the screen is, all test users put all ingredients 
they need on the countertop. With the common work behavior, the test users have a 
different choice of screen position. It indicates that test users have their work habits, 
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they would choose the screen position according to the most comfortable working 
condition.  
   Similarity: The postures when test users use different screen positions; Stacking all 
ingredients on the countertop. 
   Difference: The subjective feelings (the sense of control and security) from different 
screen position for each person are different when they have different work condition. 
In other words, each person's psychological cognition is different.  
   Visual status and physical condition may also affect the choice of screen position, 
screen size, but these are objective and immutable. The influence of personal cooking 
experience mainly focuses on reading cooking information (people’s degree of 
understanding of the content of the information is different, and the content of the 
required information is also different). Therefore, screen presentation mode shall be 
determined according to operation habits of users of different types and ways to 
eliminate users' insecurity and improve users' kitchen confidence by optimizing 
information contents and presentation mode. 
   We give some suggestions on the final number of screens and location: The 
differences among individuals, such as their different height, work habits, eyesight, 
exist. Because of that, it is hard to fix the screen position. 
   At work, users will place all materials in the same place like the desktop according 
to their habits. At that time, a fixed screen position will affect the placement and 
operation of materials. Due to the influence of personal size and operating habits, the 
screen position can be controlled at any time, and users can also choose the mobile 
location and the number of split screens. 
 
5.6 The Relationship Between Information System and Presentation Mode 
   The continuity of information contents between two screens will affect the test users’ 
selection of screens. Test users need to check two screens back and forth to identify 
working steps (frequent shuttling between two screens). Therefore, users need to 
modify information contents to reduce the repeated actions between two screens. These 
action intervals are usually used for finding ingredients and utensils. They shall also 
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check information during the action to determine whether the task at hand is correct 
(timeliness of memory) [2]. 
   The conclusion of previous researches: Information contents between the two 
information points were completely separated without considering the users’ desire to 
review previous operations and control overall working processes of the kitchen at any 
time. Users will verify the correctness of the work they do to improve their sense of 
security. 
   The information system has two possibilities. One is dividing information. The 
coherence of information decides screen position; All information in the two 
information points are independence, test users need more repeat work route; There is 
some overlapping information, and there is no need to go back and forth. The other is 
single information. This information follows users’ action. Users select information 
autonomously, and they do not need to do information segmentation in advance. 
Therefore, information contents should be classified well, and information presentation 
mode shall be more flexible. 
   Contents of the information system should be detailed and precise. Specific 
indicative words should be used to improve behaviors between two information points 
and to optimize work routes. Information contents are divided into several blocks 
according to their categories. Cooking steps of each information point are independent, 
and each information module presents only the information unique to that information 
point. Adopt the way of information following people: Freely choose information 
modules; make screens follow people to the designated area and choose the most 
comfortable angle to read. 
 
5.7 Vision of Kitchen Information Presentation Mode (Smart Devices Used for 
Guiding Cooking Behaviors) 
5.7.1 The Comparison of Interaction Methods 
   As mentioned by Bannon Bodker in Beyond Interface in 1991, interaction 
originates from HCI human-computer interface, then surpasses the interface and finally 
extends to the interaction between human and man-made objects [3]. The expressions 
of human include facial expressions, gesture, languages, voices, and body movements 
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(rhythm, speed, size and strength). The receiving methods include tactile sense, visual 
sense, auditory sense, and olfaction. The receiving methods of corresponding products 
are sensor, physical layer, chemical layer, etc. Expressions include sounds, motion 
dynamics (physical properties, frequency), expressions, light colors, shapes, etc. [4]. 
The expressing and receiving methods of information are expanded as materials, and 
the different combinations among them will amplify and create the interaction methods 
between human and products through reasonable interaction. Human expressions can 
be divided into direct and indirect expressions, among which direct expressions include 
physical movements, gestures, expressions, and sounds; indirect expressions include 
language, words, and forms (Figure 50) [4]. These expressions are related to each other, 
such as body movements can indirectly emit a knocking sound. 
   Through listing the possibility of interaction methods between human and products, 
we are thinking about which one is best suitable for the working environment of the 
kitchen. The working environment of the kitchen in China is chaotic. According to the 
information concentration points of kitchen drawn by Chapter 4, the test users’ 
significant operations at the two information points are cleaning, cutting and stir-frying, 
which will cause that test users are unable to use their hands to operate the information 
system directly. Therefore, indirect manipulation methods such as visual control, sound 
control, and gesture control should be considered. 
Figure 50. The Interaction Behavior Between Human and Product 
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   In academic research, universities pay attention to the eye control, gesture control 
and so on. Such as EyeCOOK Human Media Lab in Queen’s University Kingston has 
a project of EyeCOOK. The research is about using eye-gaze and speech commands to 
control the recipe (Figure 51) [5]. The project “Kitchen of the Future”, which is 
supported by the Ministry of Education, Science, Sports and Culture, Japan (Grant-in-
Aid for Scientific Research, 17300272, 2005-2008), designed a computer-augmented 
kitchen environment with embedded video cameras, displays, microphones, switches, 
sensors, and a network (Figure 52). This kitchen uses foot switches to give orders, and 
records the cooking process and voice explanation for distance teaching [6]. At present, 
Figure 51. The Project of EyeCOOK in Queen’s University Kingston 
Figure 52. The Distance Teaching of the Project “Kitchen of the Future” 
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the major interaction modes of smart devices on the market are multi-touch, gesture 
control, voice control, etc. Basically, there are relatively mature solutions for each 
interaction mode. Smart devices typically use only one type of interactive system, for 
example, multi-touch screen control of tablet, and somatosensory devices that use 
sensors such as remote sensing to send commands. With the development of technology, 
a single type of interaction mode cannot meet all the needs of users, so integration of 
multiple modes of operation for collaborative interaction is the development trend of 
the control methods of intelligent products.  
   Therefore, we think about the interactive form of cooking information system, 
which may be a combination of visions, voices, and gestures and is determined by the 
users’ habits. While giving instructions, users can use the touch-screen mode to assist 
the operation, making it more accurate and effective. 
   With the development of the Internet, many mobile recipe APPs have appeared in 
recent years, and their primary orientation is “a community of recipe sharing and 
communication”. Representing by “Xia Chu Fang” and “Mei Shi Jie”, they orient home 
cooking and take the recipes and ingredients as the core to recommend healthy food 
materials to help users develop healthy habits. Recipes come from PGC (Professional 
Generated Content), UGC (User Generated Content), and authoritative recipes that 
cooperate with foodies and publishers (Table 13) [7]. These recipes are more targeted 
and professional. Therefore, it is considerable to combine the cooking instruction 
provided by the cooking information system with mature recipe software such as “Xia 
Chu Fang”. By using the existing food library and recipe system of these software 
platforms, users can conveniently and quickly find their favorite recipes. At the same 
time, the guiding mode of the recipes during cooking is rearranged by using the 
information framework established in this research to facilitate the users to read the 
instruction information of cooking quickly. 
   Based on the comparison of cooking information in videos or texts between the two 
experiments, we found that users have a positive attitude towards the video showing 
the entire cooking process, but the simple and accurate text prompts in the actual 
cooking process is more important. Therefore, the cooking information is displayed in 
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videos to show the entire cooking process, and after that, users gradually perform the 
cooking operation according to the text prompts.  
 
5.7.2 The New Cooking Information System 
   Information contents are necessary for the consistency and overlap of information 
between screens. We use modules to classify the cooking information based on the 
cooking steps in different kitchen information points (Figure 53). This cooking 
information framework is designed to solve the problem of the confused information. 
Table 13. Chinese Mobile Recipe APPs 
APP Interface User Function 
 
 
 
· PGC (Share recipes) 
· UGC (Read recipes) 
The platform of sharing recipes; 
Personal recipes sharing platform; 
 
Meishi 
 
· PGC (Share recipes) 
· UGC (Read recipes) 
Focus on recipes and ingredients; 
Providing various recipes; 
 
Meishi-
China 
 
· PGC (Share recipes) 
· UGC (Read recipes) 
Fixed recipes; 
Shopping online; 
 
Haodou 
 
· PGC (Share recipes) 
· UGC (Read recipes) 
Port of searching recipes; 
Below-the-line community activities; 

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Each information module is set in different information point. We should consider how 
to better classify information modules under the context of new kitchen layouts so as 
to raise the possibility of free control of the position of cooking information system. 
This experiment affirms the function of information separation and the advantage of 
information following users' actions.  However, the cooking information system 
should be presented in a variety of ways accordingly to different situations of each 
person. 
   It is mobile and mainly used for kitchen preparation. Users need to confirm the 
cooking operations to be done next. At the same time, it also has optional entertainment 
and information sharing functions (additional information independent of the 
information system). The three modules are independent so that users wouldn’t be 
confused with the useless information. Information module 1 is used for deciding 
recipes and similar with the information framework in the first experimental test. 
Information module 2 and 3 are the specific information about preparing and cooking. 
Information module 2 is placed on the countertop for the preparation area, and it is 
mainly used for pre-preparing of ingredients. Information module 3 is placed in the 
cooking area, and its information contents include cooking steps and seasoning. Due to 
the complexity of Chinese cooking, the preparation of some ingredients, such as salting, 
will be included among different information points. Information 1 and Information 2 
have overlapping information. Therefore, the information system is reclassified as 
shown in the following Figure 54.  
   The system adopts a hierarchical information architecture which can satisfy users' 
habit of reading recipes by jumping and a progressive reading way (linear way by 
operating and reading the information at the same time).   
Figure 53. Information Modules 
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   The first step is information module 1, which is a removable information module 
that is used for recipes selection. The shadow on this module means it is a movable part. 
It is the process of deciding the recipes. The kitchen cooking information guidance 
mode is proposed accordingly to psychological activities of users before cooking. 
Suggested recipe information is given according to users' choice and can be search on 
line with the supported APP like Xia ChuFan. Contents of this information module are 
variable, and it also has some functions, such as online sharing functions and the overall 
control of kitchen information. The position of the information module is variable and 
it is usually superimposed before information module 2 and is located in the countertop 
for preparing area in the form of Wall Mode. At the same time, this information can be 
loaded to other mobile devices as a separate module so that users can make their 
cooking plans at any time and any place. This module contains the additional 
Figure 54. The New Information System 
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information we noticed before. As the experienced user group is not so concentrated 
their attention on cooking, the additional information is used for killing time. Before 
the cooking, users can choose to watch the video of recipes or directly read the words. 
   The second step is Information module 2. It is placed on the countertop for 
preparing. It focuses on how to deal the ingredients. There is a specialized information 
module between information module 2 and information module 3 which called 
overlapping information. This information includes curing, mixing sauce, pre-frying 
and so on, is mainly placed in the seasoning area. It means users need to read the same 
cooking information in both countertop for preparing and cooking area, which lead 
repeated work routes. This kind of information overlaps with some information on the 
two information points of countertop for preparing and cooking area. Therefore, it has 
the function of transition and can be viewed as independent information. However, 
accordingly to the feedback of test users and previous research results, core information 
points and the information system presentation mode of the kitchen only need to display 
countertop for preparing and cooking area. At the same time, not all recipes will use 
seasoning in information module 2, so we choose the information that occurs in the 
seasoning area as an independent and freely mobile module. Users can separate this 
module from information module 2 at any time or splice it to the place in front of 
information module 3 or place it as an independent individual in the seasoning area.   
   The third step is Information module 3, which shows how to cook so that users 
could master timing and heat accurately. 
   We use the form of centralized information, which means one information panel 
controls all cooking processes. At the same time, the information module is segmented 
according to different information regions so that users can extract corresponding 
information in the different areas according to their demands. Because of the cooking 
habits of different users, the position of this information modules can be moved freely 
accordingly to user preferences. 
   As shown in the cooking information framework, countertop for preparing 
information point and the point between the cooking area and seasoning area are 
selected as the information centralization display point by kitchen layout proposed in 
the previous research. The initial state appears in the form of Wall Mode. 
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   Users can choose to cut required contents (overlapped information part of 
information 2 and information 3) by hand and then move those contents to a 
comfortable position for viewing, such as Table Mode. Transference of modularized 
information shall not miss information or display invalid information so as to reduce 
users’ burden of reading and filtering information. 
 
5.7.3 The Presentation Position and Mode of Cooking Information 
   The presentation mode and position of cooking information depends on users’ 
personal preference. Under the context of the proposed new kitchen layout, both 
information points use Wall Mode to present the information (to meet demands of the 
two groups of users to work without interference of sight line and the adaptability of 
experienced users). Considering that the inexperienced or less experienced users 
Figure 55. The Presentation Position of Cooking Information 
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depend on information systems, the information presentation mode should be free to 
operate.  
   As the Figure 55 shows, the red screen for experienced users in the fixed position-
Wall Mode. The dotted screen is for inexperienced or less experienced users. It is 
movable, so the users can move the screen to table or wall by themselves. 
   The position of the cooking information in the cooking area is affected by the 
position of seasoning information in the kitchen. It should be in a triangle position with 
stove and seasonings area and within the same line of sight. The seasoning area shall 
not block the information system. Therefore, fixed positions all have Wall Modes, but 
the information position can be moved because inexperienced users want to get 
psychological comfort and satisfy the sense of security when they approach the screen. 
We need to consider how to solve the problem of inexperienced users' dependence on 
the information system and how to make the information follow users’ action at any 
time to narrow the distance between users and the system. We can consider matters 
from the following aspects: 1) Closed proximity creates a sense of security; 2) full 
transparency of information; 3) Detailed information and extensive coverage; 4) 
Information can be manipulated to gain security through mastery or to gain security 
through passive guidance (dependency). 
   Wall Mode and fixed position weaken the role of information system and users’ 
freedom of action. For user experience, Table Mode and free location reinforce the role 
of the cooking information system but limit the scope of human activities. 
Inexperienced or less-experienced users need to obtain a sense of safety, so they often 
consider how to make small the distance between humans and machines and increase 
interaction. As long as the information module can meet users’ demands for looping up 
information and can provide accurate and complete information when needed, it can be 
a standby in places which do not affect operations when they are not needed. The 
information modules and the users do not need to be in an interactive state according to 
statistics of the frequency and viewing times, the information module and the users do 
not always have the interactive state. 
   Finally, the cooking information could be controlled by vision, voice or gesture. 
The presentation mode of cooking information is used as follows (Figure 56). Module 
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1 shows corporation Recipes to help users decide what to do. This module could be 
hidden after making the decision. Experienced users can keep additional information to 
kill time. Before preparing, users need to watch a short video first to understand the 
whole cooking processing. Then users follow the cooking information in Module 2 step 
by step. The Overlapping information is also concluded. When turning to the cooking 
area, users can choose to remember the overlapping information or hide it if it has no 
use for cooking. In Module 3, uses cook with the detail information and complete the 
dishes. 
 
5.8 Summary 
   The design is a conscious and intuitive effort made to achieve a meaningful order. 
The order is not only embodied in the system between products, but also the dynamic 
relationship between people and objects, people and people, and people and the 
environment [8]. How users interact with products and how do they influence the 
interaction with others and the environment with products as a medium will be the focus 
of the interaction design of service products [9, 10]. Wingrad, Saffer and others 
emphasized the coexistence of users, products, use environments and the construction 
of interaction places, and defined interaction design as "the design of human 
communication and interaction space"[11]. Users serve as the absolute main body of 
kitchen work. Besides undertaking record analysis to cooking behaviors, they also need 
to consider reasons for this behavior. Users shall use the information system with clear 
purposes. The cooking information system must be direct and straightforward in 
contents and interaction modes so as to avoid interfering information. Kitchen users are 
mainly divided into experienced users and inexperienced or less experienced users. For 
experienced users, the information system only serves as a reference. It shall be fixed 
in a position that does not affect operations and can be viewed at any time. 
Figure 56. The Usage of Cooking Information Modules 
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Inexperienced or less experienced users need an information system that can move 
along with people so as to protect their security. A complete information system can 
give users immediate guidance without causing users to feel frustrated because of users' 
unfamiliarity and wrong actions. The information contents should be clear. Besides, 
information prompts for key nodes needed by experienced users shall be provided, such 
as ingredients used and cooking steps. Inexperienced or less experienced users need 
detailed information tips, but the tips shall not be given too frequently which may affect 
their work efficiency. Keywords tips for experienced users' information shall be given 
and information contents shall be indicated below, such as the amount of ingredients 
used, specific processing methods, time, etc. Therefore, in the future, the kitchen screen 
shall have a free position which can be fixed on the wall at ordinary times, but which 
can be moved because some users may need to look up related information at any time 
(look at it and then take a step). 
   As mentioned above, enough space shall be given for desktop operations. This 
allows users to spread out the desktop and spare some space for the screen. Screen 
interaction research is universal which can meet the demands of different users. The 
research shall mainly be done from information contents and interaction modes. 
Cooking information position shall be considered from the user perspective. In addition, 
to ease the operation and improve the effectiveness of interaction with the system, 
psychological factors (comforting psychological effect of the information system) are 
also used in this thesis. When faced with unfamiliar recipes, experienced and 
inexperienced users have different psychological performance as well as some 
differences in action and behaviors. Therefore, our research focus shall be placed on 
the interactivity, better interactive experience, and feedback that users obtain. 
   In the book Living with Complexity, Donald Archure Noman thinks that the kitchen 
is a complex and disordered place. Complex kitchen will trouble those who do not use 
kitchen frequently [12]. Therefore, the kitchen must be managed so that it can be 
controlled regularly. The intelligent kitchen system has different behavior modes for 
varying levels of users so that they can have orderly and regular user experience. The 
kitchen is a continuous learning system for common users, but experienced users, the 
kitchen system can improve their efficiency. While user behavior patterns may be 
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different, there is a high degree of consistency in users using the same product. Security 
is a premonition of possible physical or psychological dangers or risks as well as users’ 
sense of strength and powerlessness in coping with related matters. This is mainly 
manifested as a sense of certainty and control. According to Maslow, a humanistic 
psychologist, psychological security refers to "a feeling of confidence, security and 
freedom freed from fear and anxiety especially to satisfy one's current (and future) 
demands” [13]. Therefore, it is necessary to strengthen users' sense of participation, 
increase information transparency and understandability and give users more control 
from the perspective of users. This absolute control with users as the subject is featured 
by distance; it also includes easy operations of contents. This way can reduce 
information interference. Simple interaction way can offset users’ anxiety. 
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CONCLUSION 
   Information follows the user’s behavior is the center of this dissertation. People are 
the main subjects that work in the kitchen, and they hold a dominant position. 
Information should not be active but should be passive and give assistance to people's 
demands. The interaction design of modern kitchen products on the market focuses on 
the communication between people, including the communication between family 
members and that between friends. This research shows that people of all kinds tend to 
search for information actively and obtain a sense of control with their behaviors as 
subjects. Information appears when it is needed and is hidden when it is not needed. 
Assistance appears when users need it and keep aside to avoid disturb kitchen works 
when it isn’t needed. Therefore, when using smart devices, related people shall arrange 
a position that does not affect operations (kitchen wall). The kitchen wall should be 
able to wake up the information system at any time when users need it. At the same 
time, we also have requirements on the contents of the system: modular system; clear 
cooking contents, the convenience of users in finding effective information quickly. At 
the same time, behavioral and psychological differences between experienced and less 
or inexperienced users should be taken into account so as to avoid excessive 
entertainment and interactive functions from affecting cooking behaviors. We notice 
that the information needed to be properly hidden so that it can be quickly awakened. 
Therefore, the information system should meet user demands, give direct information 
required by users, and modularize information contents according to the information 
required by users in different functional areas of the kitchen. The information modules 
are independent and related to each other to reduce the burden of user’s information 
receiving. 
   There are many types of kitchen furniture and people need to finish heavy work 
tasks. The kitchen can be divided into different functional parts according to users' 
kitchen cooking behaviors. This thesis also summarizes two kitchen information 
concentration areas of countertop for preparing and cooking area, and all kitchen 
information is collected and processed in these two areas. This thesis explores cooking 
route and new work triangle of modern Chinese according to test users’ behaviors of 
using smart devices and reading information in the kitchen so as to put forward suitable 
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cooking behaviors for modern Chinese and new kitchen design patterns where 
intelligent kitchen equipment can be used. Besides, on the basis of the kitchen layout 
we suggested, we also research how smart devices (mainly interactive screens) can 
better adapt to the kitchen furniture and finds presentation modes of cooking 
information in the new kitchen layout. Our ultimate goal is to create a kitchen working 
mode that adapts to the intelligence and informatization development of kitchens and 
make existing overall kitchen researches and researches of intelligent kitchen 
equipment better integrated in the actual kitchen work rather than have separate 
operations because of independent researches. Therefore, users can truly enjoy 
intelligent kitchen and feel the high kitchen efficiency and comfortable kitchen working 
process brought by modern science and technology. 
   This research mainly focuses on cooking information presentation position and 
mode and the discussion of presentation modes and usage situations of information 
system instead of specific interaction modes. It only puts forward assumptions on 
interaction modes of users when they use this information system. Future studies will 
compare and study control modes of the information system from the gesture, vision, 
voice control, and other aspects. This thesis will improve the whole kitchen information 
system, enhance the efficiency of kitchen work and increase the fun of kitchen work on 
the basis of information model and presentation mode proposed in this study so as to 
find the best interaction way between information and users. 
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APPENDIX1 The Statistics of Chinese Family Kitchen 
 
Num
ber 
Lord Family 
Structure 
Chief 
M/F 
Built 
Date 
Square
（m） 
Layout Kitchen Photo 
1 Uncle 
TAO1 
Grandpa/Gra
ndma/Daught
er 
M 2005 L 
2.8*2.1 
 
 
2 Miss. 
LIU 
Lei 
Grandparents
/Mum/Daugh
ter 
F 1995 U 
1.9*1.9 
 
 
3 Ms. 
HAN 
Yuting 
Couple M 2013 I 
1*2.5 
  
4 Ms. 
HON
G 
Xujing 
Couple F 2014 L 
3*4 
 
 
5 Aunt. 
LING 
Single F 2002 L 
2.4*2.2 
 
 
6 Ms. 
LIU 
You 
zhong 
Couple F 2015 L 
2.1*2.7 
 
 
 2 
7 Miss. 
TAO 
Parent/Daug
hter 
M 1998 U 
1.9*2.6 
  
8 Uncle 
SI 
Julang 
Parent/Son F 2005 L 
1.93*2.
75   
9 Aunt 
XIA 
Wen 
juan 
Parent/Daug
hter 
M 1999 U 
2.08*1.
4  
 
10 Uncle 
TAO2 
Parent/Daug
hter 
M 2010 U 
3.1*2.8
5   
11 Ms. 
XU 
Jia 
Parent/Daug
hter 
M 2012 U 
2.3*2.4
7  
 
12 Aunt 
YAN
G 
Parent/Daug
hter 
M  U 
2.6*3.3 
 
 
13 Ms. 
XU 
Yun 
Grandparent/
Parent/Daug
hter 
M 2015 L 
7.5M 
  
14 Aunt 
ZHAN
G 
Parent/Daug
hter 
M 2001 L 
3.45*2.
14   
 3 
15 Mr. 
YU Li 
Single M 2011 U 
1.8*2.1 
 
 
16 Uncle 
ZHOU 
Ming 
hao 
Couple F 2003 Peninsu
la 
OPEN 
2.5*1.8 
  
17 Ms. 
ZHAN
G 
Ying 
Parent/Daug
hter 
F 2006 L 
1.6*3.2 
 
 
18 Ms. 
WU 
Mum/Daught
er 
F 2008 Peninsu
la 
1.5*2.4  
 
19 Ms. LI Grandma/Par
ent/Son 
F 2002 U 
2.6*3.0 
  
20 Ms. 
WEI 
Qing 
Grandparent/
Parent/Son 
F 2004 Island 
 
 
21 Ms. 
Qing 
Grandparent/
Parent/Son 
M 1999 U 
2.1*2.3 
 
 
 4 
22 Ms. 
WAN
G 
Parent/Daug
hter2 
F 2006 L 
2.8*2.1 
  
23 Aunt 
XUA
N 
Parent/Daug
hter 
M/F 2000 U 
2*2.9 
  
24 Ms. 
WAN
G Min 
Parent/Daug
hter 
M 2003 U 
2.2*2.0 
  
25 Aunt. 
HUI 
Parent/Daug
hter/Son 
F 2003 L 
1.9*2.3 
  
26 Mr. 
XIE 
Fei 
Couple F 2015 U 
5m 
 
 
27 Uncle 
ZHU 
Xiu 
heng 
Parent/Son M 2005 L 
2.1*2.8 
 
 
28 Mr. 
XIE Ji 
Couple/Son F 2012 L 
8m 
 
 
29 Ms. LI 
Li2 
Parent/Son F 2008 U 
2.6*3.1 
  
 5 
30 Uncle 
ZHOU 
Couple M 2010 U 
2.1*1.5 
 
 
31 Ms. 
XU 
Cheng
yin 
Parent/Daug
hter 
M 2001 U 
4*4 
 
 
32 Ms. LI 
friend 
parent/Daugh
ter 
M 2003 L 
2.4*1.7 
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APPENDIX 2 The Frequency of Work Routes Between Each Area 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
H
STORA
GE
A
REFRI
GHTRA
B
COUNT
ERTOP
C SINK
D
COUNT
ERTOP
E
CUPBO
ARD
F
SEASO
NING
G
STOVE
Housewife
-1
3 4 11 10 27 5 23 36
Housewife
-2
0 2 7 2 30 5 16 35
Housewife
-3
0 3 4 6 23 18 7 29
Housewife
-4
0 3 6 5 14 5 13 18
Housewife
-5
3 2 8 4 19 7 20 31
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APPENDIX 3 The Time of Using Each Area 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
H
STORAG
E
A
REFRIGH
TRATOR
B
COUNTE
RTOP2
C SINK
D
COUNTE
RTOP1
E
CUPBOA
RD
F
SEASONI
NG
G STOVE
Housewife
-1

    

   
Housewife
-2
 
   	    
Housewife
-3
       
Housewife
-4
  	     
Housewife
-5
  	   	   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APPENDIX 4 The Time in Per Frequency Housewives Spent on Each Step 
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APPENDIX 5 Cooking recipes questionnaire in Chinese and English 
 
问卷调查 
感谢您在百忙之中参与我的实验。 
个人信息 
1.   性别         
2.   年龄         
3.   就业情况        
4.   受教育程度           
5.   婚否：  是 ／ 否 
6.   家庭成员数量           
7.   家庭构成： 
三口之家 / 夫妇无孩子/ 三代同堂 / 独居／其他              
8.   一周买菜次数               
9.   在家烹饪次数： 
一天三次／一天两次／一天一次／其他                                     
10.  三餐中哪顿烹饪最多： 
早餐／中餐／晚餐 
11.  做一顿饭大概需要花费的时间：（如无则不填） 
早餐             ；中餐              ；晚餐               
12.  每天花在网上的时间               
13.  您最喜欢的食物是?                                                      
14.  当您在家做饭时会碰到什么样的问题？ 
                                                                                  
15.  哪个做饭步骤最让您头疼?为什么？ 
准备菜单 / 准备食材 / 清洗和处理食材 / 烹饪 
                                                                                   
16.  您一顿一般准备多少道菜肴? 如无则不填） 
早餐             ；中餐              ；晚餐               
17.  当您思考菜谱时，会考虑到哪些因素？请按照重要程度排列。  
  (营养／家庭成员喜好／人数／已有食材局限／烹饪时间／烹饪难度／其他想
补充的      ) 
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18.  什么情况下想尝试烹饪一道新菜？ 
                                                                                   
19.  您从什么途径获得菜肴推荐和制作方法的信息? 
杂志／电视节目／报纸／烹饪书／饭店／亲朋好友／网络查询 
20.  您会如何烹饪一道不熟悉的菜肴？ 
                                                                                 
21.烹饪喜欢菜肴的频率？ 
                                                                                 
 
实验反馈 
1.   您喜欢我制定的这份菜单吗? 为什么? 
喜欢 ／ 不喜欢    
理由：                                                                        
2.   是否完全按照菜谱给出的烹饪流程进行烹饪？为什么？ 
是 ／ 否                                                                         
3.   您喜欢视频菜谱还是文字菜谱？为什么？ 
                                                                                 
4.   请随意谈谈您对这次烹饪的感想 
                                                                                 
                                                                                 
                                                                                 
5.   如果您有机会重新装修您家厨房，哪个位置时您最想改动的，理由是什么? 
                                                                                  
                                                                                  
6.   您喜欢使用菜谱进行烹饪吗？ 
                                                                                  
7.   这次烹饪过程和您平时的烹饪过程有区别吗？ 
   是 ／ 否 
8.   您平时习惯的烹饪步骤是什么？ 
                                                                                  
9.   请大致画出您家厨房的平面图. 
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QUESTIONNAIRE 
 
Thank you for taking time out to participate in our survey. We truly value 
the information you have provided. 
 
Basic information 
21.  Gender         
22.  Age         
23.  Full time employed        
24.  Education           
25.  Marriage：  Yes ／ No 
26.  Family number           
27.  Family number： 
Nuclear family / Couple/ Three-generation / Single／Others              
28.  Times to go shopping per week               
29.  Times to cook daily： 
Three times one day／Twice on day／Once one day／Others                                     
30.  Which meal cook most frequency?： 
Breakfast／Lunch／Dinner 
31.  Cooking hours of each meal：（If not, do not fill in） 
Breakfast             ；Lunch              ；Dinner               
32.  Daily Internet hours               
33.  What’s your favourite food                                                      
34.  What’s the problem will you have when prepare a meal？ 
                                                                                  
35.  Which is the most trouble in your cooking? 
Prepare the menu / Prepare the ingredients / Cleaning and cut / Cooking 
                                                                                   
36.  How many dishes for one meal? （If not, do not fill in） 
Breakfast             ；Lunch              ；Dinner               
37.  What factors do you take into account when you think about recipes? Please rank 
them in order of importance。  
 13 
  (Nutrition／Eating preferences／Number／Ingredients／Cooking time／Degree 
of difficulty／Others      ) 
                                                                                  
38.  When you try new recipe？ 
                                                                                   
39.  How to get recipe? 
Magazines/TV programs/newspapers/cookbooks/restaurants/relatives and 
friends/Internet inquiries 
40.  How to cook a new dish？ 
                                                                                 
21. How often cooking like dishes？ 
                                                                                 
 
About the test 
10.  Do you like the menu I have prepared? Why? 
Like ／ Dislike    
Reasons：                                                                        
11.  Whether completely follow the recipe？Why？ 
Yes ／ No                                                                         
12.  Do you prefer video recipe or word recipe？Why？ 
                                                                                 
13.  Feel free to tell me what you think of this cooking 
                                                                                 
                                                                                 
                                                                                 
14.  If you have the opportunity to redecorate your kitchen, which location would you 
like to change the most, and why?                                                                                  
                                                                                  
15.  Would you like use recipes？ 
                                                                                  
16.  Is there any difference between this cooking process and your usual cooking process？ 
   Yes ／ No 
17.  What are your usual cooking steps?                                                                                  
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18.  Please draw your house kitchen layout. 
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APPENDIX 6 Recommended Recipes and Work Steps 
 
Countertop for preparing Cooking area 
 
 
 
 
  
  
 16 
 
 
 
 
